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ARCHEOLOGY —An analysis of several Deptford-like pottery types found at a 
village site north of Moore’s Creek, Cape Fear River, North Carolina. Cart F. 
Miter, River Basin Surveys, Bureau of American Ethnology. (Communi- 
cated by Frank H. H. Roserts, Jr.) 


HISTORICAL BACKGROUND 


Presumably about 1936 David I. Bush- 
nell, Jr., made an archeological reconnais- 
sance of the area around Moore’s Creek on 
the Cape Fear River, N. C. A village site 
was found north of the creek and a surface 
collection was gathered consisting of 120 
sherds. As far as the writer can determine 
these sherds have never been thoroughly 
examined. This study is an attempt to 
analyze the material, to determine whether it 
is comparable to the Deptford as found in 
eastern Georgia, and to present the data so 
as to be available to others. 

The area under discussion, as far as it is 
known, was formerly occupied by the Cape 
Fear Indians, whose tribal name in their 
own language is unknown. Very little is 
known about these Indians, and the area is 
unknown archeologically. The Cape Fear 
Indians have been assigned to the Siouan 
group upon very slim evidence. 

This group was first brought to the atten- 
tion of the English in 1661 when a colony 
from New England made a settlement near 
the mouth of the Cape Fear River upon 
lands claimed to have been purchased from 
the Indians. While there the English soon 
made slaves of some of the Indian children 
under the pretense of educating them (Law- 
son, 1860). The Indian elders soon saw 
through this farce and drove the English 
from the area. On October 16, 1663, another 
settlement was attempted by a party from 
Barbados upon land purchased from Wat 
Coosa, the head chief of the tribe. This 
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settlement, too, was abandoned a few years 
later. Various contemporary Indian villages 
were known to exist on the lower part of the 
river, the best known was called Necoes. 
A third attempt at settlement was made at 
the mouth of Oldtown Creek in Brunswick 
County on the south side of the river, but 
suffered the same fate as the others. From 
all indications the Indians were generally 
friendly toward the whites. What the influ- 
ences were that brought about the rapid 
abandonment of all attempts at colonization 
are not known. Milling (1940) states that 
shortly after the Tuscarora War the Cape 
Fear Indians settled in South Carolina. 

In 1695 these Indians succeeded in rescu- 
ing 52 passengers from a New England vessel 
which was wrecked on their shores. These 
whites later formed the nucleus of Christ 
Church Parish north of Cooper River. 

The Cape Fear Indians were next men- 
tioned by Colonel Johnson, the colonial 
governor of South Carolina, who listed them 
in his census of Indian villages in 1715. 
Their population is given as 206, all of which 
were living in five villages. The last mention 
of these Indians was made in 1751 in the 
records of the Albany Conference as one of 
the small‘friendly tribes with whom the 
South Carolina government desired the 
Iroquois to be at peace. 

Mooney (1895), in writing about the 
tribes of this area, says: 


The tribes between the mountains and the sea 
were of but small importance politically; no sus- 
tained mission work was ever attempted among 
them, and there were but few literary men to take 
an interest in them. War, pestilence, whiskey and 
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systematic slave hunts had nearly exterminated 
the aboriginal occupants of the Carolinas before 
anybody had thought them of sufficient impor- 
tance to ask who they were, how they lived, or 
what were their beliefs and opinions. 

The region concerning which least has been 
known ethnologically is that extending from the 
Potomac to the Savannah and from the mountains 
to the sea, comprising most of Virginia, North 
Carolina, and South Carolina. Of some of the 
tribes formerly within this area the linguistic con- 
nections has long been settled; of some others it is 
a matter of recent discovery; of others it is still 
a matter of doubt; while some must forever remain 
unclassified, for the tribes have perished from the 
earth without leaving a word of their language 
behind. 


To show that Mooney was not always too 
clear to those interested in the Indians of 
this region I wish to quote Wallace (1934) 
as saying: 

The Siouan classification of these obscure 
tribes between the Santee and the North Carolina 
line by Mr. James Mooney is confessedly even to 
those who accept his conclusions ‘‘open to ques- 
tion at many points.’’ Of them we know less than 
of any others. They were too weak to force atten- 
tion, and as they lay off the main routes of the 
Indian trade, the speeches of their deputations 
or the reports of traders fill small space in the 
“Indian Book”’ in which the provincial govern- 
ment recorded its dealings with the natives. But 
even in doubtful points Mooney is supported by 
strong probabilities. 

ARCHEOLOGICAL EVIDENCE 

The sherds were first divided into groups 
based upon decorative types and all the 
characteristics of the pottery were con- 
sidered: the paste, its composition, color, 
ete., together with surface finish, technique 
of decoration, and form. 

In examining the paste, it was determined 
that all the sherds, generally speaking, were 
tempered with varying amounts of sand, 
which was the principal tempering material 
used. Small amounts of vegetal material as 
well as small, burned-clay particles were 
present in a number of instances. From all 
indications it looks as if the potters of this 
vicinity were not overly careful in the selec- 
tion of and in the working of the raw clay 
before it was manufactured into vessels. 
Apparently the clay came from impure beds 
and the potters did not bother to clean it 
by discarding the fragments of leaves, roots 
or stems, or any other trash present. The 
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whole, together with some sand, was incor- 
porated into the paste from which most of 
the vessels were formed. The smoothness 
of the paste varies directly to the amount 
of the binder used; most sherds showing an 
even grained and well blended paste. Firing, 
as a rule, was well performed. Fire clouds 
were occasionally present. 

The most predominating color is a light 
buff. Others ranged from a brick-red to a 
dull chocolate-gray. Some of the larger 
sherds display a complete range of color, 
while the majority, which are much smaller 
in size, are just one color. The core is dark 
gray or black depending upon the amount 
of heat used to burn‘the vessel. Where the 
core is unusually black, the two exterior 
surfaces appear as a light thin layer of 
oxidized clay. 

After the vessel was fashioned and still in 
the plastic state both of the surfaces were 
roughly smoothed. In a number of instances 
this smoothing was carefully applied, but 
there is no evidence of rubbing to bring 
about a polish. No burnishing of any type 
was present. 

All vessels, with the exception of a single, 
small, saucerlike form, conformed to a gen- 
eral wide-mouthed, straight-sided shape, 
with either a rounded or subconoidal base. 
No appendages of any kind were present. 
All lips were of simple forms, either rounded 
or flattened, with both types appearing on a 
single vessel in some cases. 

Breaks occur, in a number of instances, 
along the adjoining line of one strip of clay 
with the other. From this we can show that 
the majority of the vessels were manu- 
factured either by the loop coiling system or 
a false coiling method where bands of clay 
were added consecutively which completely 
encircled the vessel but did not spiral upward 
toward the rim and lip. In some of the 
sherds it was not sure whether the vessel 
was coiled or modeled. In other words, the 
pottery from this site is quite homogeneous 
in paste, temper, shape, color, and surface 
finish. It can be classified as belonging to 
possibly the oldest sand-tempered ceramic 
horizon in this section of North Carolina, 
which in turn is comparable to the Deptford 
horizon of eastern Georgia. This statement is 
further strengthened by the types of decora- 


















Oct. 15, 1949 MILLER: DEPTFORD-LIKE POTTERY TYPES 319 






tion present on the various sherds in the while the vessel was still in the plastic state, 
collection. and then the vessel was allowed to dry before 
The decorative elements were applied being fired. Listing the surface treatment 
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Fig. 1.—Cape Fear Pottery types: A, Basket impression; B, C, G, H”, and J, fabric impression; D, 
fine random punctation; Z, coarse random punctation; H’, incised; 7, conoidal base—check stamped 
(Deptford); K, simple stamped; L, large random punctate; m, net impressed; N, Deptford check 
stamped; O, incised superimposed upon crude check stamp; P, coarse simple stamped; Q, large semilunar 
punctate. 
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and decorative types, we find that the 
fabric impressed (Fig. 1, A, B, C, F, G, H’, 
J, and M) is the predominating type. This 
type far outnumbers all the others. Naming 
them in their order of dominance, we have 
the following: Fabric impressed, cord- 
wrapped paddle, fine punctate, simple 
stamped, incised, check stamped, plain, 
roughened, and coarse random punctate. 
A number of the sherds were so badly 
eroded that it was impossible to classify 
them. These were placed in the “indeter- 
minate” category. 

Table 1 lists the number of sherds that are 
available for study purposes according to 
the various decorative types and the per- 
centages of each type. 

Fabric-impressed pottery of this type is 
found to some extent throughout the South- 


TaBLeE 1.—PoTrTeRY TYPES 











Description Number | Percent 

Fabric impressed 74 61.6 
Cord-wrapped paddle... 17 14.0 
Fine punctate 3 2.5 
Simple stamped 3 2.5 
Incised 2 1.7 
Check stamped 2 1.7 
Plain 2 1.7 
Roughened 1 0.9 
Coarse random punctate 1 | 0.9 
Indeterminate 15 12.5 

Total | 120 100.0 





east and is generally associated with an 
early Woodland horizon. It has been pointed 
out by Griffin (1946) that: 


The cultural complexes associated with the 
early Woodland sites along the southeastern coast 
are not too clear. There is a marked unconformity 
between the Deptford Focus, as now defined, and 
the Savannah River Focus. Part of the Deptford 
complex may be associated with small burial 
mounds along the coast. There is some evidence 
that cord-marked pottery, formerly thought to 
be limited to the slightly later Wilmington Focus, 
and fabric impressed sherds are also contempo- 
raneous with the Deptford level. It is reasonable 
to propose that the more extensive crematory 
practices described by Moore reached their height 
during the Deptford-Wilmington occupation. 
[p. 50] : 

The early horizons of the area east of the Appa- 
lachians, and between the Savannah River and 
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Pennsylvania, are imperfectly known, primarily 
because of the lack of systematic survey and ex- 
cavation. On the upper reaches of the Pee Dee 
River, a series of sites, which have been grouped 
into the Badin Focus belong in an early Woodland 


period. This is indicated by predominantly 
stemmed and notched points; bannerstones; ex- 
pended-center, bar gorget; and the almost ex- 
clusive use of plain, cord-marked pottery. If arti- 
fact typology has any chronological significance, 
the excavations of Fowke in western Virginia, 
1894, those of the Valentine brothers in the same 
general area and the artifacts and ceramics gath- 
ered by Bushnell in his surface surveys of eastern 
Virginia (1930-1940), warrant the supposition that 
cultural units which will be both culturally and 
chronologically equivalent to the early Woodland 
stages of the Mississippi Valley, will eventually 
be identified in this area. [p. 53] 


Haag (1942) classifies the Alexander 
series of northern Alabama as being sand 
tempered and cord or fabric impressed. 

Griffin (1946, p. 71) states that: 


In the central Georgia area Swift Creek is said 
to be associated in its early stages with fiber-tem- 
pered pottery, steatite ware, footed vessels, simple 
stamping, plain grit-tempered ware and fabric 
impressed sherds. These earlier pottery types 
gradually disappear and by the time Swift Creek 
merges with Hopewellian in north Florida they 
are not a part of the complex. 


Wauchope (1948) in discussing this type 
of pottery points out that: 


Since fabric impressed pottery appears at Two 
Run Creek in the earliest level at full strength and 
associated with only a small percentage of Mossy 
Oak Simple Stamped, and since it gradually de- 
creases as the other early wares appear (Deptford 
Check Stamped and Woodstock Stamped), it is 
clearly the earliest majority ware in the Etowah 
Drainage. Since it antedates the pottery types 
related to the Deptford wares of coastal Georgia, 
I have assigned it here to the Archaic stage as 
defined by Ford and Willey. It is presumably 
later than the fiber-tempered pottery of the low 
country. Associated with the second layer of the 
village site, when Fabric Impressed was still pre- 
dominant but declining, Mossy Oak had increased, 
and Deptford Check Stamped was coming in 
strong, were a flexed burial in an oval grave and a 
round house at what was then the ground level. 


He also states that “the ceramic horizon 
marking the end of the Archaic and the 
beginning of Burial Mound I stage has not 
been fixed to everyone’s satisfaction in any 
one region of Georgia.” 
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With this as a background, we point 
out a number of techniques among the 
fabric impressed sherds as exemplified in 
Fig. 1, A, B, C, F, G, H’, J, and M. Some 
of these are of the close weft and wide warp 
variety including plain plaited basketry 
impressions. Others are of the rather loosely 
arranged elements with the warp and weft 
of equal size, while others are of a much 
finer weave which was fashioned to give a 
checkerboard effect, Fig. 1, G. A detailed 
description of the ware follows: 


PASTE: 

Method of manufacture: Coiled; only rarely 
does it fracture on the juncture of the in- 
dividual coil. 

Tempering: Clay particles and grit with occa- 
sionally slight evidence of vegetal material 
which apparently was not intentional. 

Texture: Lumpy, contorted but compact. 

Color: Ranges from grays through browns, 
buff, and red. 

SuRFACE FInisH: 

Exterior surface has been smoothed, but due 
to the texture of the clay the surface is un- 
even and lumpy in appearance. Occasional 
interior smudging; some fire clouds on 
exterior surface. 

DECORATION: 

Technique: Fabric impressed—applied to the 
outside of the vessel. Various relative de- 
grees of textile fineness can be noted. Im- 
pressed with plain plaited fabric. Occasion- 
ally some sherds look as though the fabric 
was composed of large stiff warp and small 
pliable weft elements which resemble 
basketry. 

Design and distribution: The fabric impressed 
design covers the entire exterior of the 
vessel. 

Form: 

Rim: Straight wall with no modification at 
rim, or only slightly on the interior where a 
slight thinning takes place. 

Lip: Form is usually flattened with some flat- 
tened ovate. No folding or other modifica- 
tion noted on most specimens. Fig. 1, E, is 
the exception in which the lip has been 
modified into a slight scalloped effect. 

Body: Walls are usually vertical on the order 
of a beaker, deep with no perceptible 
change. 

Base: Usually rounded; some slightly more 
so than in others. 

Thickness: Varies from 3.5 to 10 mm. The 
bases and lower portions of the vessels are 
usually thicker than the upper portions of 
the body, rim and lip. 

Appendages: None. 
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The cord-wrapped paddle is comparable 
to the type described by Caldwell and 
Waring (1939) and called Wilmington Heavy 
Cord Marked. This in turn is based upon 
Collins’s (1932) earlier work in Mississippi. 
This type is assignable to the Deptford 
horizon. The cord elements within this type 
are not confined solely to the heavy cord 
impressions, but a number of rather fine 
cord impressions are also noted. In measur- 
ing the diameter of some of the cord im- 
pressions from the Moore’s Creek site it was 
found that the diameters varied from 1.5 
to 3.0 mm. As far as can be determined the 
cord wrapped paddle impression was applied 
to the entire exterior surface of the vessel. 
Lip forms in this type are chiefly confined 
to simple rounded with a minority showing 
a slight degree of flattening. The following 
is a complete description of the type: 


PASTE: 

Method of manufacture: Coiled, frequently 
fractures on the juncture of the coils. 

Tempering: Varying amounts of fine sand, 
clay particles, grit, and occasional particles 
of vegetal material. 

Texture: Lumpy, laminated, contorted, but 
compact. 

Color: Ranges from a light buff through 
chocolate brown to reds. 

SuRFACE FInIsH: 

Surface has been roughly smoothed while the 
vessel was still in the plastic state. No 
subsequent smoothing attempted. Owing to 
the texture of the clay the surfaces are un- 
even and lumpy. Where sand was used to 
any extent as tempering, the surface is 
rough and sandy to the touch. 

DECORATION: 

Exterior surfaces have been malleated with a 
cord wrapped paddle or some similar imple- 
ment. The cord impressions are character- 
istically light and have been purposedly 
crossed. Some of the impressions, when a 
positive is made of them, demonstrate that 
the cords were crossed on the paddle. The 
spacing of the elements are not regular and 
the decoration applied more than once to 
the surface. Design applied over the entire 
exterior surface, but not carried over the 
lip portion into the interior of the vessel. 

Form: 

Rim: Straight wall with no modification or 
folding. Occasionally. there may be slight 
indications of folding of the rim exteriorly 
after the decoration has been applied. 

Lip: Usually rounded and rarely flattened. 
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Body: Walls are usually vertical, wide 
mouthed, medium deep. 
Base: Rounded, varying in degree. 
Thickness: Ranges from 4 to 10 mm with the 

thickest portions confined to the lower por- 
tions of the walls and to the bases. Appen- 
dages: None. 

UsuaL RANGE or Type: 

This type ranges along the Atlantic coast, 
with certain modifications, as far south as 
St. Simons Island and has an indefinite 
northern limit. 


Fine punctations, applied at random over 
the entire exterior surface of a small number 
of sherds, were noted (Fig. 1, D). The in- 
dividual punctations range in size from 2.0 
to 3.0 mm and penetrate into the clay from 
1.0 to 1.5 mm. The instrument used was a 
partially dulled tool, like a blunt awl, which 
was held obliquely to the surface giving the 
sloping effect to the punctation. 


PasTE: 

Method of manufacture: Coiling. 

Tempering: Some sand, clay particles, and 
traces of vegetal material. 

Texture: Very small particles of sand with 
only an occasional larger particle giving the 
clay a rather fine texture. Whenever clay 
particles are used the paste tends to be 
coarse owing to the size of the particles. 

Color: Mostly buff shading off into a light 
chocolate brown. 

SurFAcE FINIsH: 

Both surfaces were roughly smoothed and no 
attempts made to rub the surfaces smooth 
or to burnish. 

DECORATION : 

Technique: A narrow blunt pointed implement 
was punched into the plastic clay at rather 
close intervals with no intention at design. 

Design: Over-all small punctates, sloping 
sides with rounded bases. 

Distribution: Apparently covers all of the 
exterior of the vessel including the lip area. 

Form: 

Rim: Straight with no suggestion of flaring or 
incurving. 

Lip: Thinned and rounded. 

Body: Straight sides and vertical. 

Base: Presumably either rounded or sub- 
conoidal. 


Two distinet simple-stamped types are 
present at the site. The first (Fig. 1, K) is 
represented by a series of parallel impressions 
running diagonally to the rim and cover thé 
entire exterior surface of the vessel. These 















impressions are never carried over onto the 
lip area. The average width of the impression 
is 1.5 mm. The impression of the second 
type was made by applying a flat, broad, 
striplike material which was wrapped or 
wound around a paddle or cylinder (Fig. 1, 
P), applied either by malleating or by rolling 
the implement over the exterior surface of 
the vessel. The impression was not applied 
with any degree of skill or care, as the mark- 
ings cross each other forming, in some in- 
stances, rough diamond-shaped figures. Most 
of the impressions are of simple crisscross 
flat lines. The average width of the im- 
pressions is 3.0 mm. Even though two dis- 
tinct techniques are present, there are not 
enough samples present in the collection to 
warrant elaboration. 

Among the remaining types, which form 
a minority, are: incised (Fig. 1, H’ and O); 
check-stamped (Fig. 1, I and N); roughened 
(Fig. 1, L); and coarse random punctate 
(Fig. 1, E and Q). Most of these types are 
represented by one or two sherds, so that 
in reality whatever statement that can be 
made about these types will be of little 
weight. 





CONCLUSIONS 


The site located north of Moore’s Creek 
on the Cape Fear River, N. C., was occupied 
during early Woodland times when pottery 
making was introduced into the area and 
lasted into the early part of a Deptford-like 
period when incised, check-stamped, punc- 
tated wares were beginning to be mani- 
fested. These types represented by either 
on one or two sherds, better designated as 
traces, may presuppose the first manifesta- 
tion of these into the area. Whether these 
Deptford types persisted up to and just 
before white man’s intrusion into the area 
can not be stated. One thing can certainly 
be said about the site—no trade material 
of European origin was found there. (This 
does not exclude the large cache of beads 
noted by Bushnell. The cache was possibly 
of white man’s origin.) Whether this repre- 
sents a prehistoric Siouan village aggregate 
can not be stated. 














Oct. 15, 1949 


LITERATURE CITED 


CaLpwEL LL, J. R., and Warne, A. J., Jr. Wilming- 
ton Heavy Cord Marked. Newsletter South- 
eastern Archeol. Conf. 1 (5): 6-7. 1939. 

Couuns, H. B., Jr. Explorations of prehistoric 
Indian village sites in Mississippi. Proc. U. 8. 
Nat. Mus. 79 (32): 22 pp. 1932. 

GrirrFin, J. B. Cultural change and continuity in 
eastern United States archeology. In ‘“Man in 
Northeastern North America,’’ edited by 
Frederick Johnson. Pap. Robert 8. Peabody 
Foundation Archeol. 3. 1946. 


LITTLE: NOMINA CONSERVANDA PROPOSALS 





323 





Haac, W. G. A description and analysis of the 
Pickwick pottery. Bur. Amer. Ethnol. Bull. 
129: 513-526. 1942. 

Lawson, J. The history of Carolina. Raleigh, 1860. 

Mixurna, C. J. Red Carolinians. Chapel Hill, 1940. 

Mooney, J. B. Siouan tribes of the East. Bur. Amer. 
Ethnol. Bull. 22. 1895. 

Watuace, D. D. The history of South Carolina. 
Amer. Hist. Soc., New York, 1934. 

WaucuopE, R. The ceramic sequence in the Etowah 
drainage, northwest Georgia. Amer. Antiq. 
13: (3) 201-209. 1948. 


BOTANY.—Nomina conservanda proposals for families of seed plants.! E.pert L. 
LITTLE, Jr., Forest Service, United States Department of Agriculture. 


In three recent articles the older name 
Corylaceae has been substituted for Betula- 
ceae, by which the birch family is commonly 
known. To avoid disadvantageous changes of 


1 Received July 7, 1949. After these proposals 
were submitted to the International Executive 
Committee before the closing date July 1, 1949, the 
following valuable reference became available: 
Reuper, ALFRED, Bibliography of cultivated trees 
and shrubs, hardy in the cooler temperate regions of 
the Northern Hemisphere (825 pp., Jamaica Plain, 
Mass. 1949). It contains detailed synonymy of fam- 
ily names within the scope of its title, including 
about half the names here proposed. In the In- 
troduction (pp. ix-x), the late Professor Rehder 
agreed with the opinions expressed here rejecting 
Sprague’s views on priority of family names not 
ending in -aceae and rejecting family names pub- 
lished in languages other than Latin. He inter- 
preted Dammaraceae Link as a nomen tentativum 
et subnudum (p. 6). 

According to Rehder’s bibliography, two family 
names of my list had already been submitted by 
others. Betulaceae was briefly proposed for con- 
servation by Janchen and Neumayer (Osterr. Bot. 
Zeitschr. 91: 229. (1942). Rehder himself (Journ. 
Arnold Arb. 26: 278. 1945) had made a proposal 
for Vitaceae, though his citation of | pe: gece 
Horan. (1834) as the name to be rejected was later 
than Leeaceae Dumort. (1829), cited here. Also, 
Hippocastanaceae Torr. & Gray (1838) was pro- 
posed by Rehder (Journ. Arnold Arb. 26: 278. 
1945) for conservation against Paviaceae Horan. 
(1834), which also is prior to Aesculaceae’ Lindl. 
(1836), the name accepted here. 

In his bibliography (p. x) Rehder called atten- 
tion to family names published by Paulo Horan- 
inov, Primae lineae systematis naturae (142 pp., 
illus., Petropoli, 1834), a work overlooked by 
nearly all later authors. Examination of that ref- 
erence reveals that two names credited to Lindley 
(1836) in my proposals were published earlier by 
Horaninov: Seccnetntane Horan. (Prim. Lin. 


Syst. Nat. 96. 1834) and Rhizobolaceae Horan. (p. 
100). Other names of that work having priority 
over names proposed for conservation by me and 
to be rejected are: Pineaceae Horan. (p. 45), an 
early name including Pinaceae and Araucariaceae, 
and Amomaceae Horan. (p. 50), for Zingiberaceae. 





this kind, the International Rules of Botani- 
cal Nomenclature (ed. 3, 151 pp. Jena, 1935; 
Brittonia 6: 1-120. 1947) include a special 
provision for retaining family names as 
nomina conservanda familiarum (art. 23 and 
art. 22, footnote). A proposal to conserve 
Betulaceae, therefore, would be in order. 
Before any additional changes in established 
family names are made, it has seemed ap- 
propriate to locate similar cases now, so that 
prompt action could be made at the next 
International Botanical Congress at Stock- 
holm in 1950. 

After making a brief search, I have sub- 
mitted to the International Executive Com- 
mittee proposals for nomina conservanda 
familiarum, as provided in the Rules (art. 
21, note 1), for 12 widely used family names 
of seed plants which lack priority. They are 
Ginkgoaceae, Pinaceae, Stemonaceae, Zingi- 
beraceae, Betulaceae, Dichapetalaceae, Vita- 
ceae, Elaeocarpaceae, Caryocaraceae, Cari- 
caceae, Lecythidaceae, and Onagraceae. A 
few other family names in use but lacking 
priority, which the Executive Committee 
may wish to consider, are mentioned also. 
These include Araucariaceae and Taxodia- 
ceae, both segregates from Pinaceae. The 
only family names submitted in 1948 to the 
American Society of Plant Taxonomists for 
sponsorship were five others proposed by 
W. H. Camp (Brittonia 7: 36-38. 1949). 

More than a half century ago, a valuable, 
comprehensive list of family names of seed 
plants with citations and synonyms was pre- 
pared by John Hendley Barnhart (Family 
nomenclature, Bull. Torrey Bot. Club 22: 
1-24. 1895). Naturally, some names ac- 
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cepted in that list are not now in use because 
of differences in the rules followed. For 
example, a few family names without de- 
scriptions were accepted, and all family 
names based on synonyms were rejected 
there. 

After the International Rules had been in 
use for some years, the confusion in names of 
families was noted by T. A. Sprague (The 
nomenclature of plant families, Journ. Bot. 
60: 69-73. 1922). Because of difficulty in 
ascertaining the authors and dates of publi- 
cation, often two or more names were in use 
in the same family. The first question raised 
by Sprague was whether only names with 
the ending -aceae are accepted or whether 
names with other terminations are also 
accepted for purposes of priority with altera- 
tion of suffix regarded as an orthographic 
correction. In a review of the history of 
family names, he stated that the present 
endings of names of orders, families, and 
tribes, -ales, -aceae, and -eae, respectively, 
were proposed as late as 1836 by Lindley 
(An introduction to the natural system of 
botany, ed. 2: xiii. 1836) and were not gener- 
ally adopted until many years afterward. 
(Also, Lindley’s names terminating in -aceae 
were called orders and those in -ales were 
alliances.) Observing that Barnhart had 
accepted only names ending in -aceae, 
Sprague concluded that priority of a family 
name should date from its first publication 
with a diagnosis, whether or not with the 
suffix -aceae. Under either interpretation, he 
realized that a list of nomina conservanda 
for families, not then authorized by the 
Rules, would be necessary to prevent rejec- 
tion of well-known names on purely techni- 
cal grounds. Several cases of family nomen- 
clature were then discussed. 

Conserved family names were authorized 
by a change in the Rules in 1930, after 
Scrophulariaceae and other well-known 
names were found to lack priority. The his- 
tory of nomina conservanda familiarum was 
summarized in a list of 186 family names 
proposed in 1935 by J. Lanjouw and T. A. 
Sprague and adopted by the Congress (Kew 
Bull. 1935: 79-82. 1935; Sprague, T. A.; 
Synopsis of proposals concerning nomencla- 
ture .. . 1935: 62-66; Brittonia 6: 32. 1947). 
Here were conserved the names of nearly 
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two-thirds of the families of seed plants, or 
those employed both by Bentham and 
Hooker (Genera plantarum, 3 vols. London, 
1862-83) and by Engler and Gilg (Syllabus 
der Pflanzenfamilien, ed. 9/10, 420 pp., illus. 
Berlin, 1924). This arbitrary list without 
authors or citations and including many 
names probably already correct under the 
Rules (also some greatly needing conserva- 
tion) was put forward as a noncontroversial 
basis for preparing a complete list. It was 
explained that an investigation of the 
validity of these names would involve so 
much time as to be impracticable because of 
the lack of an adequate list of citations of 
family names. (From another viewpoint it 
seems now that the few family names need- 
ing conservation are those, such as Betula- 
ceae, upon which there is some diasagree- 
ment.) 

Present rules for names of families are 
few and short. Names of families are taken 
from the name of a genus or a synonym and 
end in -aceae (art. 23). This genus automati- 
cally is the type (arts. 18, 66). There are no 
further instructions on spelling. The legiti- 
mate name for a family is the earliest name 
published with the rank of family and in con- 
formity with the Rules (art. 16). It is reeom- 
mended that the rank be indicated when a 
new name of a family is published (rec. 
xx1). As the category of order formerly was 
equivalent to family, it seems proper to fol- 
low custom (art. 5) and accept as family 
names those ending in -aceae but originally 
published with rank of order. However, it 
seems that a name ending in -aceae published 
definitely with rank of a tribe should not be 
accepted as a family name (art. 16, foot- 
note). A tribe or subfamily (and a suborder 
or an order) may become a family with 
alteration of the termination to -aceae, but 
the legitimate name is the earliest one with 
rank of family (art. 58, rec. xxxvi). 
Family names published merely by mention 
of their genera are rejected (art. 41), and only 
those accompanied by description or refer- 
ence to previous description are validly 
published (art. 37). The name of a family 
does not change when the name of its type 
genus is rejected as a homonym or synonym 
(art. 23, as clarified in 1935). To avoid dis- 
advantageous changes in names, nomina 
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conservanda familiarum are retained as 
exceptions to priority and other Rules (art. 
23; art. 22, footnote). Authors of family 
names are cited for purposes of precision 
(art. 46). However, it seems that citation of 
original authors of family names in parenthe- 
sis is not required (art. 49; also, Rehder, 
Journ. Arnold Arb. 26: 68. 1945). 

A family name with a different termina- 
tion than -aceae (with eight special excep- 
tions) is rejected as not conforming to the 
Rules (arts. 16, 23). The only authorization 
of change of suffix of family names is when 
the rank is changed (art. 58, ree. xxxvz). If 
all early names derived from genera but 
with plural endings and of whatever rank 
were accepted as family names, the confu- 
sion would be very great. However, the re- 
quirement that family names end in -aceae 
(art. 23) does nullify the principle of priority 
to a certain extent by causing rejection of 
older names first published with different 
endings. Some of the oldest names ending in 
-aceae appeared in scattered or obscure pub- 
lications or in systems of classification and 
were not widely adopted. As noted above, 
the termination -aceae came into use before 
names of the categories were fixed and before 
the present distinction between orders and 
families was followed. It is to be expected, 
therefore, that some well-established family 
names require conservation under the 
latest Rules. 

In this brief search for family names to be 
conserved, only names ending in -aceae were 
considered, and these were accepted if 
originally published as a family or an order 
but not as a tribe. Starting points were the 
lists of about 315 families of seed plants 
accepted by Dalla Torre and Harms (Genera 
siphonogamarum, 921 pp. Lipsiae, 1900-07), 
by Engler and Gilg (Syllabus der Pflanzen- 
familien, ed. 9/10, 420 pp., illus. Berlin, 
1924), and by Diels (in Engler, Syllabus der 
Pflanzenfamilien, ed. 11, 419 pp., illus. 


Berlin, 1936). Names not in the list of 186 
already conserved in 1935 were then checked 
for priority and synonymy in Barnhart’s 
valuable list. Then the citations involved 
were verified, and the names were checked 
with the Rules. Grateful acknowledgment is 
due Barnhart’s list, without the aid of which 
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these proposals could not have been pre- 
pared. 

Most of the 12 family names proposed for 
conservation below represent large or widely 
known families but are antedated by obscure 
names. Ginkgoaceae, Stemonaceae, and Ca- 
ryocaraceae are names of small families 
which lose priority to names taken from 
generic synonyms in disuse. Ten names were 
accepted in Engler and Prantl (Natiirlichen 
Pflanzenfamilien, ed. 1). The other two, 
Ginkgoaceae and Pinaceae, were approved 
in a supplement (Nachtrige II-IV Teil, 19, 
21, 341. 1897). Dalla Torre and Harms 
(Genera siphonogamarum), an indispensable 
reference, adopted all 12 names and included 
citations of accepted family names. Diels 
(in Engler, Syllabus der Pflanzenfamilien, 
ed. 11) retained all except Onagraceae. 

Rendle (The classification of flowering 
plants, 2 vols., illus. 1904-25) in his classifi- 
cation of families accepted these seven names 
proposed for conservation here: Ginkgo- 
aceae, Zingiberaceae, Betulaceae, Vitaceae, 
Caricaceae, Lecythidaceae, and Onagraceae. 
Coniferae was used instead of Pinaceae, and 
the four remaining families, all relatively 
small, were not distinguished. In his new 
system, Hutchinson (The families of flower- 
ing plants, 2 vols., illus. 1926-34) adopted 
six of the 10 family names of angiosperms of 
these proposals: Zingiberaceae, Betulaceae 
(also Corylaceae), Caryocaraceae, Carica- 
ceae, Lecythidaceae, and Onagraceae. The 
four exceptions were: Roxburghiaceae, 
Chailletiaceae, Ampelidaceae instead of 
Vitaceae, and Tiliaceae including Elaeocar- 
paceae. 

Ginkgoaceae Engler in Engler & Prantl, 
Natiirl. Pflanzenfam. Nachtriige II-IV Teil, 19, 
341. 1897. 

Nom. rejic.: Salisburiaceae Link, Handb. 
Erkenn. Gewiichse 2: 523. 1831; in index; “Salis- 
buryacea” as ordo on p. 469. 

Salisburyaceae Link ex Pfeiff., Nomencl. Bot. 


2: 1024. 1874. 


This family has only one living genus, Ginkgo 
[Kaempf.] L. (1771), and a single species, Ginkgo 
biloba L. (1771), a living fossil known only in 
cultivation. Besides this surviving species there 
are several fossil species of Ginkgo and a few fossil 
genera with several species extending back to the 
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Paleozoic era. Ginkgo was placed in the subfamily 
Taxoideae of family Coniferae by Eichler (in 
Engler & Prantl, Natiirl. Pflanzenfam. 2 (1): 108. 
1889). As soon as the microscopic details of its 
different life history became known, Ginkgo was 
placed in a separate family and in the new class 
Ginkgoales by Engler (in Engler & Prantl, 
Natiirl. Pflanzenfam. Nachtr. II-IV Teil, 341. 
1897). 

Salisburiaceae is based upon a synonym, Salis- 
buria Sm. (1797) or Salisburya Link (1822), and is 
not in use. The name was published “Salisbury- 
acea”’ but corrected to Salisburiaceae in the index. 
The spelling Salisburyaceae was validly pub- 
lished by Pfeiffer and credited to Link. For uni- 
formity in nomenclature of the categories as well 
as for stability, Ginkgoaceae should be conserved 
for this small but very distinct family. 


Pinaceae Lindl., Veg. Kingd. 226. 1846. 

Pinaceae Lindl., Introd. Nat. Syst. Bot. ed. 2, 
313. 1836; alternative name. 

Nom. rejic.: Dammaraceae Link, K. Akad. 
Wiss. Berlin Abhandl. 1827: 157. 1830. 

Pinaceae, from Pinus [Tourn.] L. (1753), a 
genus of nearly 100 species of trees, is in universal 
use, though some authors recognize two or three 
segregate families for part of the 25 other genera. 
The oldest available name for the entire group 
apparently is Dammaraceae. Originally de- 
scribed in brief as the name for a segregate 
family, Dammaraceae is derived from Dammara 
[Rumph.] Lam. (1786-88), a synonym of A gathis 
Salisb. (1807), nom. conserv. As used broadly to 
include both Pinus and Agathis, Pinaceae must 
be conserved against Dammaraceae. If Agathis 
is placed in a different family, perhaps Arauca- 
riaceae also should be conserved against Dam- 
maraceae, as noted below. It is preferable not to 
conserve the earlier citation, where Pinaceae was 
an alternative name for Coniferae, used in the 
following text. 

Pilger (in Engler & Prantl, Natiirl. Pflanzen- 
fam. ed. 2, 13: 164-165. 1926) accepted Pinaceae 
and three segregate families: Araucariaceae, 
Taxodiaceae, and Cupressaceae. The first two 
names lack priority and cannot be continued in 
use unless formally made nomina conservanda. 
These names have not been extensively adopted, 
until recent years. However, the cases are men- 
tioned here for action if the Executive Com- 
mittee so desires. The earliest citations of the 
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names in use and of their older synonyms, as far 
as I have traced them, are summarized below. 
Araucariaceae Engler, Syllab. Vorles. Bot. 61. 


1892. Type genus: Araucaria Juss. (1789). 
Dammaraceae Link, K. Akad. Wiss. Berlin 
Abhandl. 1827: 157. 1930. Type genus: Dammara 
[Rumph.] Lam. (1786-88), nom. rejic. 


Taxodiaceae Schimp., Traité Paleont. Vég. 2: 
309. 1870; as “ordo.” Type genus: Taxodium 
Rich. (1810). Cunninghamiaceae Seib. & Zucc., 
Fl. Jap. 2: 1, 3. 1842 (?). Type genus: Cunning- 
hamia R. Br. (1826), nom. conserv. 

Cupressaceae Horan. (Char. Essent. Fam. 
Trib. Regni Veg. 26. 1847), based upon Cupressus 
[Tourn.] L. (1753), is accepted because the earlier 
name by the same author, Juniperaceae Horan. 
(Tetract. Nat. 22. 1843), from Juniperus [Tourn.] 
L. (1753), was a nomen nudum. 


Stemonaceae Engler in Engler & Prantl, 
Natiirl. Pflanzenfam. 2 (5): 8. 1888. 

Stemonaceae Franch. & Sav., Enum. Pl. Jap. 
2: 92. 1879; nom. nud. 

Nom. rejic.: Roxburghiaceae Wall., Pl. As. Rar. 
3: 50. 1832. 

This small family contains 3 genera and about 
30 species, all Asiatic except for Croomia pauci- 
flora in Southeastern United States. The oldest 
generic name in the family, Stemona Lour. (1790), 
has priority over its synonym, Roxburghia Banks 
(1795). Stemonaceae Franch. & Sav. is rejected 
because it was accompanied merely by mention of 
the constituent genera (art. 41), but the name was 
validly published by Engler. Sprague (Journ. 
Bot. 60: 71. 1922) accepted Roxburghiaceae as 
the oldest name. However, Krause (in Engler & 
Prantl, Natiirl. Pflanzenfam. ed. 2, 15a: 224. 
1930) justified his retention of Stemonaceae as 
an exception to priority because it was derived 
from the oldest generic name. 


Zingiberaceae Lindl., Introd. Nat. Syst. Bot. 
ed. 2, 322. 1836. 

Zingibéracées L. C. Rich., Démonstr. Bot. 
Anal. Fruit 61, 62, 77. 1808; nom. subnud. 

Nom. rejic.: Alpiniaceae Link, Enum. P!. Hort. 
Berolin. 1: 2. 1821; rank between ordo and genus. 

Curcumaceae Dumort., Anal. Fam. 56. 1829; 
as “fam.” 

Zingiberaceae, from Zingiber Boehm. [1760]. 
nom. conserv., is now generally accepted for a 
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family of about 47 genera and more than 1300 
tropical herbaceous species. This family name was 
adopted by Petersen (in Engler & Prantl, Natiirl. 
Pflanzenfam. 2 (6): 10. 1889), by Dalla Torre and 
Harms, by K. Schumann (Zingiberaceae. Pflan- 
zenreich IV. 46 (Heft 20): 1. 1904), by Loesener 
(in Engler & Prantl, Natiirl. Pflanzenfam. ed. 2, 
15a: 541. 1930), and by Diels (tn Engler, Syllab. 
Pflanzenfam. ed. 11, 166. 1936). Barnhart ac- 
cepted Alpiniaceae as the oldest name. 

The name Zingiberaceae has been attributed 
to L. C. Richard in 1808 in the indexes by End- 
licher, Pfeiffer, and Dalla Torre and Harms. If 
validly published at that early date, the name 
would have priority. However, the Latin form 
Zingiberaceae was absent, but Zingibéracées 
appeared four times as an example in discussions 
of seed structure. Zingibéracées is rejected as not 
ending in -aceae (art. 23) and as merely men- 
tioned incidentally and not accompanied by a 
description (art. 37). 

Alpiniaceae and Cannaceae were published by 
Link in 1821 as his two subdivisions (rank not 
stated) of the order Scitamineae. He used these 
names again in 1829 (Handb. Erkenn. Gewiichse 
1: 223, 228. 1829). Whether or not Alpiniaceae, 
from Alpinia Roxb. (1810), nom. conserv., is re- 
garded as published with rank of family, Cur- 
cumaceae must be rejected. Curecumaceae, from 
Curcuma L. (1753), was published in 1829 by 
Dumortier as a family but, like Alpiniaceae, was 
not adopted by other authors. Thus, conservation 
of Zingiberaceae is necessary. 


Betulaceae Dumort., Anal. Fam. Pl. 11, 12. 
1829; as “fam.” 

Betulaceae Agardh, Aphor. Bot. 208. 1825; as 
subdivision of “‘ordo.” 

Betulaceae Bartl., Ord. Nat. Pl. 99. 1830; as 
“ordo.” 

Nom. rejic.: Corylaceae Mirbel, Elém. Phys. 
Vég. 2: 906. 1815. 

Both Betula [Tourn.] L. (1753) and Corylus 
[Tourn.] L. (1753) were pre-Linnaean names. In 
Barnhart’s list Corylaceae was the accepted 
name. Fernald (Rhodora 47: 303. 1945) adopted 
Corylaceae in the title of an article but without 
explanation. Rehder (Journ. Arnold Arb. 27: 169- 
170. 1946) also took up the older name and cited 
detailed synonymy. More recently, George H. 
M. Lawrence (Gentes Herbarum 8: 26. 1949) has 
followed these authors. However, as the name 
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widely established in use, Betulaceae should be 
conserved for this family of 6 genera and about 
100 species. Winkler (Pflanzenreich IV. 61 (Heft 
19): 1. 1904) and nearly all present-day authors 
have accepted Betulaceae. Small (Fl. Southeast. 
U.S. 343, 345. 1903), Hutchinson (The families of 
flowering plants 1: 222, 223. 1926), and Record 
and Hess (Timbers of the New World: 74, 137. 1943) 
regarded Betulaceae and Corylaceae as two sepa- 
rate families. If Betulaceae is conserved, those 
who accepted both families may continue to use 
Betulaceae for the family with Betula as its type 
and Corylaceae for the segregate family typified by 
Corylus. 

Betulaceae was first published by Agardh as 
one of six subdivisions of his order Amentaceae. 
As these subdivisions have been interpreted as 
tribes and were not of the same rank as his orders, 
which now are families, it seems best not to 
conserve Betulaceae as published by Agardh. 

Dichapetalaceae Engler in Engler & Prantl, 
Natiirl. Pflanzenfam. 3 (4) : 345. 1896. 

Nom. rejic.: Chailletiaceae DC., Prodr. 2: 57. 
1825. 

This family contains 4 genera and about 220 
species of tropical trees and shrubs, mostly 
African. It is named for its only large genus, 
Dichapetalum Thouars (1806), synonym Chaille- 
tia DC. (1811), which has about 200 species. 
Dichapetalaceae was accepted by Gleason (No. 
Amer. Fl. 25: 381. 1924). Engler and Krause (in 
Engler & Prantl, Natiirl. Pflanzenfam. ed. 2, 
19c: 1. 1931) retained Dichapetalaceae in spite of 
use of the older name Chailletiaceae by certain 
other authors. Though Chailletiaceae has priority 
of many years and though Dichapetalaceae was 
published after the date suggested for names to be 
conserved, it seems that for convenience and 
utility the latter should be retained. 


Vitaceae Lindl., Introd. Nat. Syst. Bot. ed. 2, 
30. 1836. 

Nom. rejic.: Leeaceae DC., Prodr. 1: 535. 1824; 
as “trib.” 

Leeaceae Dumort., Anal. Fam. Pl. 21, 27. 1829; 
as “fam.” 

Leeaceae Bartl., Ord. Nat. Pl. 354. 1830; as 
“ordo.” 

Leeaceae, from Leea Royen ex L. (1767), is not 
in use, though adopted by Barnhart because of 
its priority. Leeaceae DC., published as a tribe of 
the order Ampelideae, probably would not be 
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accepted, but Dumortier soon elevated the name 
to rank of family. Vitaceae, from Vitis L. (1753), 
was adopted by Gilg (in Engler & Prantl, 
Natiirl. Pflanzenfam. 3 (5): 427. 1896) and is in 
almost universal acceptance for this family of 
about 12 genera and 600 species of mostly tropical 
woody vines. 


Elaeocarpaceae Lindl., Introd. Nat. Syst. Bot. 
ed. 2, 97. 1836. 

Nom. rejic.: Aristoteliaceae Dumort., Anal. 
Fam. 37, 41. 1829. 

Elaeocarpaceae, based upon the largest genus, 
Elaeocarpus [Burm.] L. (1753), was adopted by 
K. Schumann (in Engler & Prantl, Natiirl. 
Pflanzenfam. 3 (6): 1. 1890) and is in general use 
for this family of about 10 genera and 150 species 
in tropical and subtropical regions. Barnhart 
accepted ristoteliaceae, from  Aristotelia 
L’Herit. (1784). 


Caryocaraceae Szysz. in Engler & Prantl, 
Natiirl. Pflanzenfam. 3 (6): 153. 1893. 

Nom. rejic.: Rhizobolaceae Lindl., Introd. Nat. 
Syst. Bot. ed. 2, 76. 1836. 

Caryocaraceae is in general use for this tropical 
American family of only 2 genera and about 20 
species. The type genus is Caryocar Allem. ex L. 
(1771), of which Rhizobolus Gaertn. ex Schreb. 
(1789) is a synonym. Pilger (in Engler & Prantl, 
Natiirl. Pflanzenfam. ed. 2, 21: 80. 1925) adopted 
Caryocaraceae without mentioning the earlier 
name. For convenience the later name, which 
now is well established, should be conserved. 


Caricaceae Dumort., Anal. Fam. 37, 42. 1829. 

Nom. rejic.: Papayaceae Blume, Bijdr. FI. 
Nederl. Ind. 940. 1826. “Blume, Batav. Cour. 
1823”; not seen. 

The name of this small tropical family of 4 
genera and 50 species is based upon Carica L. 
(1753), of which Papaya [Tourn.] Adans. (1763) 
is a synonym. This genus contains about 40 spe- 
cies. Caricaceae has been adopted by most 
authors, including Barnhart, Solms-Laub. (in 
Engler & Prantl, Natiirl. Pflanzenfam. 3 (6a): 94, 
1893), and Harms (in Engler & Prantl, Natiirl. 
Pflanzenfam. ed. 2, 21: 510. 1925). 


Lecythidaceae Lindl., Introd. Nat. Syst. Bot. 
ed. 2, 523. 1836. 
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Nom. rejic.: Napoleonaceae Dumort., Anal. 
Fam. 28, 29. 1829. 

Belvisiaceae Lindl., Introd. Nat. Syst. Bot. 
180. 1830. 

Lecythidaceae, from Lecythis Loefl. (1758), was 
accepted by Niedenzu (in Engler & Prantl, 
Natiirl. Pflanzenfam. 3 (7): 26. 1892) and is in 
universal use for this family with about 17 genera 
and 200 species of tropical trees. Barnhart ap- 
proved the earliest name, Napoleonaceae. Belvisia 
Desv. (1814) is a synonym of Napoleona Beauv. 
(1807). The name Lecythidaceae was originally 
published in a list of corrections. If desired, the 
following later citation could be conserved: 
Lecythidaceae Lindl., Veg. Kingd. 739. 1846. 


Onagraceae Dumort., Anal. Fam. 36, 39. 1829; 
as “fam.” 

Nom. rejic.: Circaeaceae Lindl., Synops.’ Brit. 
Fl. 109. 1829; as “order.” 

Fuchsiaceae Dumort., Anal. Fam, 39. 1829; as 
“trib.” 

Epilobiaceae ‘‘Vent.’’; 
1828; pro synon. 

Onagraceae was adopted by Raimann (in 
Engler & Prantl, Natiirl. Pflanzenfam. 3 (7): 199. 
1893) and by Dalla Torre and Harms and is in 
common use for this family of about 40 genera 
and 500 species. Barnhart and some others took 
up Epilobiaceae, which does not have priority, 
however. Epilobiaceae was published by De 
Candolle (Prodr. 3: 35. 1828) as a synonym of 
the order Onagrariae and with the citation as 
“Epilobiaceae Vent. tabl. 3, p. 307.” However, 
Ventenat (Tabl. Regn. Veg. 3: 307. 1799) had 
Epilobianae. Fuchsiaceae was published as a 
tribe under the family Onagraceae and not of 
the same rank. Circaeaceae appeared the same 
year as Onagraceae. As it is not known which 
name is earlier, Onagraceae should be conserved. 
Sprague (Journ. Bot. 60: 71-72. 1922) accepted 
Onagraceae on the basis of priority from Onagrae 
Adans. (Fam. Pl. 2: 81. 1763). Diels (in Engler, 
Syllab. Pflanzenfam. ed. 11, 306. 1936) adopted 
Oenotheraceae, which according to Barnhart was 
published much later by Drude (Syst. Geogr. 
Anordn. Phaner. 385. 1879). Sources of the names 
cited above are Onagra Adans. (1763), Circaea 
[Tourn.] L. (1753), Fuchsia [Plum.] L. (1753), and 
Epilobium [Dill.] L. (1758). 

Chlaenaceae Thouars (Hist. Végét. Iles Austr. 
Afrique 46. 1807), arbitrarily conserved in 1935, 


DC., Prodr. 3: 35. 
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was taken not from a generic name (art. 23) but 
from a slightly different, Greek root of the latter 
part of names of the 4 original genera, all pub- 
lished simultaneously by the same author. This 
small family of 7 genera and about 22 species, all 
confined to Madagascar, was renamed Schizo- 
chlaenaceae by Barnhart (Bull. Torrey Bot. Club. 
22: 17. 1895). The spelling Schizolaenaceae, also 
in use, is more appropriate, because the original 
form of the generic name was not Schizochlaena 
but Schizolaena Thouars (Hist. Végét. Iles Austr. 
Afrique 43, pl. 12. 1807), from the Latin root in- 
stead of the Greek root. The simplest course is to 
retain the original, conserved name Chlaenaceae. 
However, if the irregular derivation not from a 
generic name makes it an objectionable exception 
to art. 23, Chlaenaceae could be removed from 
the list of nomina conservanda in 1950 (art. 74). 
Several small families, mostly containing only 
one or two small aberrant genera in each, have 
been added to the last editions of Engler’s Sylla- 
bus. These family names, which were not checked, 
in general conform to present rules. The names 
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Crypteroniaceae and Sonneratiaceae, which were 
adopted by Dalla Torre and Harms (Gen. Siphon. 
343. 1903) as well as by Diels (in Engler, Syllab. 
Pflanzenfam. ed. 11, 300. 1936), lose priority to 
older names taken from synonyms of the type 
genera. Though legitimate, Heteropyxidaceae 
and Julianaceae appear to be based upon generic 
names now rejected as later homonyms. Spe- 
cialists working in all these groups should decide 
whether family names based upon the currently 
accepted names of the type genera should be 
conserved, 

In the following case the family name based 
upon the accepted generic name has priority 
over that taken from a pre-Linnaean name of the 
type genus: Aesculaceae Lindl. (Introd. Nat. 
Syst. Bot. ed. 2, 84. 1836), from Aesculus L. 
(1753). Hippocastanaceae Torr. & Gray (Fl. No. 
Amer. 1: 250. 1838), from Hippocastanum. Both 
family names are widely used. However, Aescula- 
ceae, is the proper name for the group, unless it 
is united with Sapindaceae, and does not require 
conservation. 


PHYSIOLOGY .—The endocrine glands and evolution, No. 2: The appearance of 
large amounts of cement on the teeth of horses.. THEopoRE E. Wurre, River 
Basin Surveys, Bureau of American Ethnology. 


In 1942, in conjunction with the study of 
the horses of the Florida Miocene, I sug- 
gested that the folding of the enamel of the 
teeth might be correlated with the activities 
of the endocrine gland which stimulate and 
regulate metabolism and growth (White, 
1942, p. 45). This concept has been further 
elaborated in a consideration of the decidu- 
ous teeth of Hyracotherium (in press). At 
the same time (1942, p. 44) I called atten- 
tion to the fact that the deposition of cement 
on the teeth, in amounts to be functionally 
advantageous, necessitated a change in the 
animals’ physiology. Also, I called attention 
(p. 44) to the coincidence of the geologically 
earliest appearance of large amounts of ce- 
ment on the teeth occurring in an area in 
which the soil and water were excessively 
rich in calcium. Since the factual data on the 
quantity of cement on the teeth of the 
horses of the Florida Miocene have already 
been published, it is the purpose of this 
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study to examine the deposition of a large 
quantity of cement on the teeth in the light 
of the activities of the endocrine glands. 
The science of endocrinology has ad- 
vanced so rapidly within recent years and 
the literature on the subject is so voluminous 
that the more recent editions of standard 
textbooks inevitably will not be the last 
word on all aspects of the science. On the 
other hand, this delay will permit the con- 
firmation or refutation of the newer findings 
and the textbooks will represent the con- 
census of opinion. Consequently, I have 
taken the statements of the activities of the 
glands from the more recent textbooks rather 
than to try to examine the original literature. 
Since there are a number of excellent 
textbooks, each with an extensive bibliog- 
raphy, dealing with the activities and ab- 
normalities of the endocrine glands, this 
subject will receive only the briefest treat- 
ment here. The function of the endocrine 
system is to maintain the orderly function 
of the organs, to stimulate and regulate 











330 


growth and maturation in the young, and 
to regulate body temperature and metab- 
olism. In general, the function of the system 
is to maintain a favorable “internal environ- 
ment”? or homeostasis (Goldzieher, 1939, 
p. 11). 

The hormones themselves are not species 
specific. All vertebrates produce qualita- 
tively the same hormones and respond to 
hormonal stimulation in the same manner 
(ibid., p. 32). Most invertebrates and Proto- 
zoa show similar responses to some of the 
vertebrate hormones and a few of these have 
been identified in various groups (three from 
Paramecium). 

No single gland acts independently but is 
closely integrated with the functions of the 
other glands of the system in order to main- 
tain an endocrine balance. The distress re- 
sulting from an endocrine imbalance, such 
as Graves’ disease, is a function of the degree 
and duration of the maladjustment and may 
terminate in death. The relationship between 
the various glands may be mutually syner- 
gistic as between the thyroid and pituitary, 
i.e., increased activity of the thyroid is ac- 
companied by a decrease in the secretion of 
the thyrotropic hormone of the anterior 
lobe. Or, there may be reciprocal antagonism, 
as between the thyroid and adrenal cortex, 
i.e., increased activity of one is soon followed 
by a corresponding increase in the activity 
of the other (ibid., p. 93). 

In order to maintain homeostasis, the 
endocrine glands must respond to external 
factors. The changes in external environ- 
ment which are accompanied by changes in 
the activities of the endocrine glands are 
altitude, temperature, climate, quantity 
and types of foods and accessory foodstuffs, 
such as mineral salts and vitamins. High 
temperatures cause diminished activity of 
the thyroid with increased iodine content, 
while the response to cold is increased 
activity. Although the incidence of Graves’ 
disease has been correlated with geography 
and climate, there is reason to believe that 
in those cases where less than radical changes 
in external environment prove deleterious 
an endocrine imbalance already existed 
(ibid., p. 11). 

Minerals occur in the body fluids in two 
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forms: as organic compounds and as elec- 
trolytes. The proper balance of the latter 
is essential to health and is maintained by 
the diuretic action of several of the glands. 
An electrolyte imbalance affects certain 
glands depending on the mineral involved. 
An excess of the electrolytes of potassium 
inhibits the action of the adrenal cortex and 
increases the effectiveness of the thyroid 
hormone. A deficiency in calcium ions results 
in hyperactivity of the parathyroid (ibid., 
p. 14). 

Very little is known about the relation- 
ships of hormones and vitamins, although 
this has been extensively studied by many 
workers. Only vitamins A and D show toxic 
effects on unphysiologically large doses 
(ibid., p. 17). Large doses of both vitamins 
A and C depress the metabolic rate of over- 
thyroidized animals (ibid., p. 88). Vitamin 
D is essential for the normal absorption and 
utilization of the lime salts taken with food 
and in the ossification of the skeleton (Groll- 
man, p. 253). On the other hand, overdosage 
appears to have a destructive effect on bone 
(Goldzieher, p. 19, and Shohl, p. 153). 

Much remains to be learned concerning 
the heredity of the endocrine glands. In the 
case of endocrine deficiencies as well as 
hyperactivity (Grollman, p. 211) there is a 
distinct familial resemblance. However, in 
view of the responsiveness of the glands to 
external stimuli, this may be due to foetal 
environment. In some deficiencies, the state 
of the glands of the offspring show a par- 
ticular resemblance to that of the mother 
(Goldzieher, p. 139). Stockard (1941), work- 
ing with the genetics of dog breeds, at- 
tempted to change the offspring of a hypo- 
thyroid mother by administration of thyroid 
during the gestation period. From negative 
results he concluded that the genetic rela- 
tionship was unalterable. On the other hand, 
he overlooked the fact that the female sex 
hormones of the pregnant mammal very 
effectively inactivate that of the thyroid 
(Goldzieher, p. 94). On theoretical grounds, 
the parent-offspring relationships of the 
endocrine glands should follow genetic laws 
but as yet confirmatory evidence is lacking. 

Only four of the glands will be considered 
here: the pituitary, thyroid, parathyroid, 
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and the adrenal. The anterior lobe of the 
pituitary probably secretes a greater variety 
of hormones than any other one gland. Four- 
teen or more fractions of the anterior lobe 
have been isolated and tested (ibid., p. 276). 
Half or more of these appear to be directed 
at a particular organ or gland and are classed 
as organotropic hormones. These include 
two gonadotropic, a thyrotropic, adreno- 
tropic (cortex), and parathyrotropic princi- 
ples. One each for the adrenal medulla, 
islands of Langerhans, and the spleen are 
suspected but not proved. In addition to the 
organotropic fractions, there are three 
special metabolic, a lactogenic, and a growth 
fraction (ibid., p. 276). That the growth 
hormone is essential to growth has been 
demonstrated by hypophysectomy of labora- 
tory animals, in which no growth occurred 
without the administration of the hormone 
despite an optimum diet. The administra- 
tion of the hormone to normal animals has 
produced giant rats, but with dogs, deformi- 
ties similar to acromegaly occurred (Groll- 
man, p. 44). The thyroid hormone is also 
essential for growth, but is not a substitute 
for that of the anterior lobe (Goldzieher, 
p. 279). Experiments indicate that the in- 
ternal secretions of the gonads are antagon- 
istic to the growth promoting hormone. 
The antagonism is greater in the males than 
the females (zbid., p. 278). 

As far as is known, the thyroid secretes a 
single hormone, thyroxin, but its effects on 
the body are multiple. These effects can be 
divided into three major categories: meta- 
bolic, morphogenic, and general effects. 
The metabolic changes which accompany 
an inerease in the activity of the thyroid 
are: increased oxidation, calorigenesis above 
certain body temperatures, diuresis, protein 
and fat metabolism, and calcium-phosphorus 
exchange. There is a corresponding decrease 
in these activities with a decrease in the 
activity of the thyroid. The increased excre- 
tion of calcium and phosphorus due to hyper- 
thyroidism may have osteoclastic effects and 
lead to demineralization of the skeleton 
(ibid, p. 82). On the other hand, the increase 
in calcium-phosphorus exchange is not pro- 
portional to the increased metabolic rate, 
and if the diet is adequate, there is no evi- 
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dence of failure of ossification in the young 
or decalcification in the adult in rats rendered 
severely hyperthyroid (Grollman, p. 175). 

The dominant role in morphogenesis is 
played by the thyroid not only in the young 
and growing animal but in the adult as well. 
In tadpoles the administration of thyroid 
speeds up metamorphosis, and the growth 
and differentiation of the internal organs. 
However, large unphysiological doses impair 
growth and dwarfed animals result (Gold- 
zieher, p. 83). That the thyroid is essential 
to the ossification of bone and formation of 
teeth is shown by the rapidity with which 
the abnormalities of these parts, due to thy- 
roid insufficiency, are corrected in the young 
and growing animal by the administration 
of the hormone. The healing of fractures and 
cuts is speeded up by the administration of 
thyroid. The characteristics of the skin, 
hair, and nails accompanying hypothyroid- 
ism disappear with hormone medication. 

The general effects of medication or in- 
creased thyroid activity include: increased 
irritability of nervous system with decreased 
reaction time, accelerated cardiac action and 
vasodilatation, increased peristaltic action, 
and increased tonus of striated muscle 
(ibid., p. 84). 

Because of their small size, the parathy- 
roids were not discovered until relatively 
recently. Once their relation to certain skele- 
tal anomalies was recognized, they began to 
receive attention from many workers. Their 
function appears to be the mobilization or 
retention, respectively, of electrolytes and 
water (ibid., p. 210). In regard to water 
mobilization, there is a synergistic action 
between the parathyroid, thyroid, and ante- 
rior lobe of the pituitary while the antagonis- 
tic action, i.e., retention of water, is produced 
by the posterior lobe, adrenal cortex, and 
the pancreatic islands. The mobilization of 
electrolytes do not appear to be so strikingly 
grouped, or rather the state of knowledge 
does not permit such a grouping. However, 
there is a definite synergism between the 
parathyroid and thyroid in regard to calcium 
metabolism and a reciprocal antagonism be- 
tween the parathyroid and adrenal cortex 
in regard to sodium. 

The relationship between vitamin D and 
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the parathyroid is complex and requires 
further study. Both are essential to the 
ossification of the skeleton (Grollman, p. 
253), but neither is a substitute for the other 
(Goldzieher, p. 223). They are synergistic in 
maintaining the level of the serum calcium 
but are antagonistic as regards serum phos- 
phorus. Vitamin D causes assimilation of 
calcium from the digestive tract and deposi- 
tion in the bone while the parathyroid ex- 
tracts calcium from the bone in a low calcium 
diet (Grollman, p. 286, and Goldzieher, 
p. 19). 

The limits of variation in the function of 
the parathyroid, without harmful results, 
appear to be much narrower than those of 
the other glands. In laboratory animals 
there is considerable variation in the re- 
sponses to parathyroidectomy. In the Car- 
nivora, with a high intake of phosphorus, 
tetanic convulsions develop in a few days 
on an uncontrolled diet and death soon re- 
sults (Goldzieher, p. 206). However, on a 
diet rich in calcium, they can be kept alive 
much longer (Grollman, p. 252). In the 
herbivorous animals, whose diet is rich in 
calcium, acute tetanic symptoms usually do 
not occur, but after a month there is a de- 
terioration of the incisor teeth of the rat 
(ibid., p. 251). 

The manifestation of natural parathyroid 
insufficiency is characterized by the following 
metabolic changes: decrease in serum cal- 
cium, increase in serum phosphorus, and 
decrease in elimination of both calcium and 
phosphorus in the urine (Goldzieher, p. 219). 
The deleterious results of these changes can 
be postponed by a diet high in calcium and 
low in phosphorus (ibid., p. 222, and Groll- 
man, p. 267). Without a rigidly controlled 
diet, vitamin D would appear to aggravate 
the symptoms (Goldzieher, p. 223). Other 
manifestations of parathyroid insufficiency 
are: brittleness and decay of the teeth, 
brittleness of the nails, loss of hair, and the 
formation of cataracts in the eye (ibid., 
p. 218, and Grollman, p. 263). 

The manifestation of hyperparathyroidism 
is characterized by increased water and 
calcium-phosphorus metabolism which bring 
about the following skeletal changes: general 
demineralization, fractures or other deformi- 
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ties, and giant cell tumors or bone cysts 
(Goldzieher, p. 227). The metabolic changes 
are accompanied by an increase in the serum 
calcium and a decrease in the serum phos- 
phorus (Grollman, p. 282). The principal 
source of the calcium in hyperparathy- 
roidism is the bone, but a high calcium diet 
may be of aid in preventing decalcification 
(ibid., p. 283). 

The administration of parathyroid extract 
to normal laboratory animals permits the 
following generalizations (ibid., p. 258): 
large doses exert an osteoclastic effect, and 
induce stunting of growth and resorption 
of bone. Moderate doses cause softening of 
bone with disappearance of the trabeculae 
and an increase of osteoclasts. Small doses 
have an osteoblastic effect and produce hard 
and sclerotic bone. 

The adrenal is a bipartite gland consisting 
of medullary and cortical portions. As yet 
no function has been clearly demonstrated 
for the adrenal medulla, and mammals ap- 
pear to suffer no ill effects on being deprived 
of its hormone, epinephrine (ibid., p. 408). 
On the other hand, that the cortex is essen- 
tial to life is shown by the short survival 
period following bilateral adrenalectomy 
(ibid., p. 388). There is no evidence of effects 
from overdosage of cortical extract except 
to suppress the activity of the animals ad- 
renals (ibid., p. 397). On the other hand, 
large doses of the extract increase weight and 
reduce oxygen consumption in Grave’s dis- 
ease, or in experimental hyperthyroidism 
(Goldzieher, p. 622). That the cortical hor- 
mone is antagonistic toward the thyrotropic 
hormone of the anterior lobe of the pituitary 
is shown by the fact that the simultaneous 
administration of the two hormones does 
not result in increased metabolism despite 
typical histological changes in the thyroid 
(ibid., p. 93). 

Cortical insufficiency is accompanied by 
diminished activity of the pituitary, thy- 
roid, sex glands, and possibly also the pan- 
creas and parathyroid (Grollman, pp. 401- 
402) and many of these reactions appear to 
be reciprocal (Goldzieher, pp. 621-624). Also 
cortical insufficiency leads to greater sus- 
ceptibility to infections and toxins (Groll- 
man, p. 391). In general, it can be said that 
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disabilities of nearly all organs of the body 
result from cortical insufficiency and the 
degree of disability is proportional to the 
degree of insufficiency. The effects of the 
cortical hormone on general health fall very 
little short of those of the thyroid and ante- 
rior lobe of the pituitary. 

Although certain aspects of mineral me- 
tabolism were mentioned in connection with 
the several glands, the role of calcium and 
phosphorus merits a brief review. These two 
minerals are the principal ingredients of bone 
and both are essential for the formation of 
strong healthy teeth. In the presence of 
vitamin D probably all, except a very small 
fraction, of these minerals ingested are 
assimilated, principally in the small in- 
testine (Shohl, p. 84). The body retains the 
amount it needs and the remainder is ex- 
creted chiefly through the large intestine 
(Grollman, p. 253). The absorption into, 
and the removal from, the blood of these 
minerals takes place simultaneously without 
any great changes in their concentration in 
that medium (Shohl, p. 143). In general, 
the concentration of both calcium and phos- 
phorus in the blood is greater in the young 
and growing animal than the adult, but the 
limits within which they can vary without 
disastrous results are very narrow (zbid., 
p. 110). The factors which control the level 
of calcium and phosphorus in the blood are: 
the thyroid, parathyroid, and vitamin D. 
Increased activity of the thyroid results in 
increased excretion of both minerals through 
the large intestine and decreased activity 
has the opposite effect (Grollman, p. 175). 
Increased activity of the parathyroid raises 
the level of the blood calcium and results in 
an increased excretion of both calcium and 
phosphorus through the kidneys (ibid., 
p. 286). Vitamin D causes increased assimi- 
lation of both minerals and diverts them to 
the skeleton (zbid.). 

Also the ingestion of soluble salts of cal- 
cium raises the blood level slightly, which 
subsides after a few hours. This rise is 
usually, but not always, followed by a rise 
in the serum phosphorus. The lag between 
the two is about 4 hours (Shohl, p. 134). 

Of perhaps greater importance than 
maintaining the concentration of these 
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minerals in the blood is the maintenance of 
a relatively constant ratio between them 
(ibid., p. 348). On a low calcium-phosphorus 
intake, if either mineral is low with respect 
to the other for any period of time rickets 
result. On a non-rachitic diet a low calcium 
balance results in increased activity of the 
parathyroid. Low calcium rickets is accom- 
panied by increased activity of the para- 
thyroid but it remains unaffected by low 
phosphorus rickets (Grollman, p. 286). The 
role of vitamin D in maintaining the cal- 
cium-phosphorus ratio is not well under- 
stood. But, if either is low with respect to 
the other, the administration of the vitamin 
tends to alter the relationship toward normal 
(Shohl, p. 134). 

The retention of minerals in the body is 
subject to fluctuations at all ages. In general, 
the amount retained decreases with age, but 
there seems to be no reason to believe it ever 
reaches zero. Experiments in the feeding of 
infants show that increased retention with 
high intakes are obtained, not only with 
natural foodstuffs, but also when minerals 
are further increased by the addition of in- 
organic salts (ibid., p. 329). Also, without 
altering the food intake the retention was 
higher with the administration of vitamin D 
(tbid.). In general, it can be said that the 
absolute amounts of calcium and phosphorus 
retentions are roughly in proportion to the 
intakes, for only when the intake is ex- 
tremely low or extremely high is there any 
alteration of the percentage of the intake 
retained, at any given age (ibid., p. 351). 

The chemical composition of bone has 
received consideration from many workers. 
It is a complex mineral molecule of which 
tricalcium phosphate forms the principal 
part (ibid., p. 32). Its mineral composition 
is nearly, but not quite, constant (zbid., 
p. 141). Bone is not an inert concretion but 
is a vascular structure and the minerals 
may be readily transferred to the blood 
(ibid., p. 140, and Grollman, p. 253). The 
deposition of calcium phosphate to form 
bone is dependent on the amount and propor- 
tion of the ingested calcium and phosphorus, 
the parathyroid hormone, vitamins C and 
D, and the presence of the enzyme, phos- 
phatase, at the site of deposition (Shohl, 
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pp. 142-143). In view of the delayed ossifica- 
tion resulting from insufficiencies of the 
thyroid and growth hormones, it would 
appear that these hormones were also essen- 
tial to bone formation, but it may be only 
an expression of their general metabolic 
effects. Administration of the female sex 
hormone, estradiol, increases the density of 
bone in laboratory animals but its effects are 
not yet well understood (ibid., p. 115). 

Magnesium has been shown to prevent 
calcification in vitro (ibid., p. 142), but with 
less than excessive doses laboratory animals 
show no ill effects if the calcitum-phosphorus 
intake is adequate. A high magnesium and a 
low calcium-phosphorus diet produces rick- 
ets in young and growing animals (ibid., 
p. 165). 

The factors governing the formation of 
strong healthy teeth are not well understood 
and many controversial claims have been 
made. But it appears that an adequate in- 
take of both calcium and phosphorus is 
essential, as well as sufficient vitamins C 
and D (ibid., p. 145). That the thyroid and 
parathyroid hormones are also essential are 
indicated by the tooth defects which accom- 
pany insufficiencies of these glands. Recent 
studies show that the teeth, especially the 
dentine and cement, cannot be considered 
inert structures but are subject to the same 
changes which occur in the bones (ibid., 
pp. 145, 341). 

Under the name metastatic calcification 
are grouped those depositions of calcium and 
phosphorus in other than the normal areas 
of deposition. Their mineral composition is 
similar to, but not identical with, that of 
bone (ibid., p. 153). The commonest sites of 
occurrence are the kidneys, stomach, lungs, 
and arteries, and include the tissues from 
which the chief secretions of acid take place. 
Also they include the tissues, aside from 
the bones, in which occur the highest con- 
centrations of phosphatase (ibid., p. 142). 
This condition has been induced experi- 
mentally by a high calcium intake, high 
phosphorus intake, and by the administra- 
tion of an excess of vitamin D or parathy- 
roid hormone (ibid., p. 154). 

A rare and little understood variation of 
this condition is known as calcinosis univer- 
salis in which the deposits are subcutaneous 
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instead of in the other organs (ibid., p. 154). 
There is a high retention of both calcium and 
phosphorus whether the intake is high or 
low, and does not appear to be correlated 
with the activities of the parathyroid or 
thyroid glands, or with calcium or vitamin D 
effects. Perhaps when this condition is better 
understood, the derivation of the armadillos, 
turtles, scincosaurs, and armored teleosts 
will be much clearer. 

The environment for herbivorous mam- 
mals furnished by Florida during Lower 
Miocene time has already been published 
(White, 1942, pp. 42-44). Briefly, it may be 
summarized as a very favorable, if not opti- 
mum, environment; an area with a sub- 
tropical climate, probably an open, grassy 
woodland, populated by plants which had 
a high tolerance for an excess of calcium in 
the soil. Also, any streams (drinking water 
for the mammals) would be highly charged 
with calcium. Consequently, the herbivorous 
mammals inhabiting the area would be sub- 
jected to a daily high calcium intake. 

Since the eruption of the permanent teeth 
of horses is concurrent with gonadal matura- 
tion, though the former is of longer dura- 
tion, their form must necessarily have been 
previously determined by the growth of the 
dental germ. In the period prior to the onset 
of, and during, puberty large amounts of 
estrogens, androgens, and adrenal cortex 
hormone are discharged into the blood. 
These hormones have an inhibitory effect 
on the thyrotropic hormone of the anterior 
lobe of the pituitary (Goldzieher, pp. 83, 
289) resulting in a decrease in the activity 
of the thyroid. Some cases of mild hypo- 
thyroidism do not exhibit a pathological 
condition of the thyroid until the onset of 
puberty (ibid., p. 139). The decreased activ- 
ity of the thyroid results in the decreased 
elimination of Calcium and _ phosphorus 
through the large intestine and an increased 
deposition in the bone (ibid., p. 82). Since 
the function of the parathyroid is not neces- 
sarily affected by the state of the thyroid 
(ibid., p. 210), no compensatory increased 
activity on its part can be postulated. In 
young and growing animals, with an abund- 
ance of vitamin D, the retention of calcium 
and phosphorus is notably higher than in 
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the adult. Also, vitamin D regulates the 
level of these minerals in the blood by di- 
verting them to the skeleton where they 
are deposited (Grollman, p. 286). Since the 
cement depositing cells of the tooth sac are 
active at this time, it is reasonable to con- 
clude that they, like the osteoblasts, would 
respond to the stimulus of vitamin D to 
help maintain the level and ratio of these 
minerals in the body fluids. Consequently, 
it would appear that the deposition of a large 
amount of cement on the teeth of the Florida 
Miocene horses was the result of a high min- 
eral intake and a temporary endocrine im- 
balance brought on by the maturation oj the 
gonads. Also, the amount of cement de- 
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posited would be a function of the degree of 
endocrine imbalance. 
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ZOOLOGY.—Marine Ostracoda from Tortugas, Florida.. Wituis L. TRESSLER, 
University of Maryland. (Communicated by Waxpo L. Scumirt.) 


The marine ostracods of the eastern North 
American coast are still imperfectly known. 
Brady and Norman (1889) reported on 
ostracods of the North Atlantic, and a few 
years before this, Dr. Brady (1870) de- 
scribed a few from the Gulf of St. Lawrence. 
Cushman (1906) reported on 26 species from 
Vineyard Sound and Woods Hole. Blake 
(1929, 1933) added considerably to our 
knowledge of American marine Ostracoda 
in his report on the ostracods of the Mount 
Desert region. Tressler (1940) listed eight 
species from the sand beaches at Beaufort, 
N. C., and Tressler and Smith (1948) made 
an ecological study of the ostracods of the 
Solomons Island, Md., region. 

The present paper deals with 13 species of 
marine ostracods, 7 of which are believed to 
be new, from the Dry Tortugas, Fla. The 
material was largely obtained by Dr. Waldo 
L. Schmitt, U. S. National Museum, from 
debris secured in the course of otter trawl 
hauls and from the cracking up of corals 
and rocks, seaweed washings, and rock 
scrapings. Only two species were otherwise 
collected; these were from the alimentary 
tracts of fish dissected by Dr. Harold W. 
Manter, of the University of Nebraska. The 
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distribution of the species in the Tortugas 
area is shown in Table 1. 

The slides of the dissected and figured 
specimens, together with the alcoholic mate- 
rial, have been deposited in the U. 8. Na- 
tional Museum as type specimens. 


Suborder Myopocopa 
Family CYPRIDINIDAE 
Subfamily CypripININAE 


Genus Cypridina Milne-Edwards 


Valves moderately tumid of more or less oval 
shape with smooth surface. Frontal incisure deep 
and occurring nearly in the middle of the ante- 
rior border. Eye well developed in both sexes, 
but larger in the male. Frontal tentacle short, 
clavate. Anterior antenna 7-articulate and simi- 
lar in both sexes. In most cases the posterior 
antenna has an endopodite that is not trans- 
formed in the male. Furca with at most 12 claws. 


Cypridina squamosa G. W. Miiller 
Fig. 21 


Cypridina squamosa G. W. Miller, F. Fl. Neapel 
21: 207. 1894. 


Specific characters—FreMALeE: Shell rather 
short, height about two-thirds the length and 
higher in the posterior half. Dorsal margin of 
valve strongly rounded, ventral border less so. 
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Posterior end broadly rounded, lower portion 
with a noticeable flange. Surface of shell covered 
with shallow pits. Furca with seven claws. 
Length reaching 3.3 mm. in the female and 2.6 
mm. in the male. Length of Tortugas female 
specimen 1.71 mm.; height 1.06 mm. 

Occurrence.—Two females from haul of 30-foot 
otter trawl in 10-11 fathoms aiong the east side 
of White Shoal, August 9, 1930 (stations 49-30); 
one female from debris of broken-up Porites 
clump brought up by aid of diving hood, west 
side of Loggerhead Key, July 26, 1930 (station 
33-30) (depth not given; may have been 12-15 
feet); one female from tow of 30-foot otter trawl 
in 10-11 fathoms in channel east and south of 
Loggerhead Key, August 8, 1930 (station 47-30) ; 
one female from the debris of cracked-up rock 
from west side of Loggerhead Key, June 26, 1931 
(no station number). 

Distribution —Also known from the Gulf of 
Naples. 


Cypridina flatus, n. sp. 
Figs. 15-16 


Specific characters —FrMatn: Valves rather 
flattened dorsoventrally, dorsal border almost 


straight, ventral border well rounded. Frontal 
incisure deep and narrow with a well-defined 
striated lamella below. Posterior border of the 
shell with a marked flange on the lower half. 
Surface of shell smooth and polished. Antennae 
and other appendages typical of the genus. 
Furca with nine claws. Length 2.44 mm.; height 
1.50 mm. 

Mate:—Unknown. 

Occurrence.—One female believed to have been 
taken with 30-foot otter trawl from a depth of 
580-600 fathoms about 40 miles south of No. 2 
Red Channel Buoy, July 30, 1932 (? station 65- 
32), holotype (slide), U.S.N.M. no. 88845. 


Subfamily AsTEROPINAE 


Genus Asterope Philippi 


Shell more or less oblong in shape, of firm con- 
sistency with prominent frontal incisure placed 
in the lower half of the anterior margin. Sexual 
dimorphism strongly marked in this genus. 
Eyes well developed in both sexes. Anterior 
antenna 6-articulated and similar to that of other 
members of the Cypridinidae. Furca with at 


TABLE 1.—DIsTRIBUTION OF SPECIES 











Station Location Date Depth Ostracods 
30-30 West side Loggerhead Key July 24, 1930 | 12-15 feet Asterope elliptica 
| Nesidea cushmani 
31-30 East side Loggerhead Key July 24, 1930 Rocks at low tide | Cyclasterope tripla 
33-30 | West side Loggerhead Key July 26, 1930 12-15 feet (?) | Cypridina squamosa 
| Nesidea cushmani 
Asterope elliptica 
35-30 13 miles south of No. 2 Red July 29, 1930 From stomach of fish, | Conchoecia atlantica 
Buoy 80-100 fathoms 
47-30 Channel east and south of Log- August 8, 1930 10-11 fathoms Cypridina squamosa 
gerhead Key | Macrocypris africana 
| Pontocypris intermedia 
| Nesidea cushmani 
48-30 Lower channel east and south August 9, 1930 10-11 fathoms | Nesidea cushmani 
of Loggerhead Key } 
49-30 West side of White Shoal August 9, 1930 10-11 fathoms | Cypridina squamosa 
Cyclasterope sphaerica 
12-31 Southwest channel, north of | June 26, 1931 9-10 fathoms Cyclasterope tripla 
No. 2 Red Buoy 
16-31 South side of channel through June 30, 1931 Porites clumps at low tide} Asterope elliptica 
Bird Key reef 
65-32 40 miles south of No. 2 Red July 30, 1932 | 580-600 fathoms | Cypridina flatus 
Buoy 
Loggerhead Key West side June 26, 1931 Cracked-up rock | Cypridina squamosa 
} | Asterope elliptica 
Asterope mariae 
| Cyclasterope sphaerica 
| Macrocypris schmitti 
| | Xestoleberis punctata 
Marker 754 Off Loggerhead Key June 25, 1931 From stomach of fish, | Cyclasterope priacanthus 


Priacanthus cruentatus, 
taken in gill net 
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least five claws. This genus is strikingly set off presence of seven well-developed gills in the 
from all the other known ostracods by the posterior part of the body. 





Fies. 1-3.—Cyclasterope priacanthus, n. sp.: 1, Furca, female; 2, left valve, female; 3, first antenna, 
female. Fias. 4-8.—Nesidea cushmani, n. sp.: 4, Thoracic leg, female; 5, second antenna, female; 6, 
thoracic leg, female; 7, left valve, female; 8, furca, female. Fic. 9.—Asterope elliptica Philippi, left valve, 
female. Fies. 10, 11.—Cyclasterope tripla, n. sp.: 10, Left valve, female; 11, fureca, female. Fie. 12.— 
Xestoleberis punctata, n. sp.: Left valve, female. Figs. 13, 14.—Cyclasterope sphaerica, n. sp.: 13, Right 
valve, female; 14, first antenna, female. 
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Asterope mariae (Baird) 
Fig. 22 


Cypridina mariae W. Baird, Proc. Zool. Soc. Lon- 
don 18: 257. 1850. 

Cylindoleberis mariae G. 8. Brady, Trans. Linn. 
Soc. London 26: 465. 1868. 

Asterope oblonga C. Claus, Crust. Syst.: 92. 1876. 

Cylindoleberis oblonga G. W. Miiller, F. Fl. Neapel 
21: 219. 1894. 

Asterope mariae G. O. Sars, Crustacea of Norway 
9: Ostracoda: 17. 1928. 


Specific characters.—FEMALE: Shell very narrow 
and flattened dorsoventrally. Height barely half 
the length. Both dorsal and ventral shell margins 
only very slightly curved; both extremities 
rounded and about equal. Frontal incisure of 
valves rather deep and narrow, occurring well 
below the middle of the extremity. Surface of the 
shell smooth and polished, completely devoid of 
hairs. Eyes well developed. Last pair of legs pro- 
vided with only 12 cleaning spines. Caudal furca 
with 10 claws, the proximal ones very smail. 
Length of adult female reaching 2.20 mm. Length 
of Tortugas specimen 1.43 mm.; height 0.67 mm. 

Mate: Of very different external appearance 
from female. Shell of irregular, oblong shape, 
being noticeably higher in the anterior portion 
than posteriorly. Valves thin and pellucid with 
a few hairs. 

Occurrence—Two immature females found in 
the debris of a cracked-up rock from the west 
side of Loggerhead Key, June 26, 1931 (no station 
number). 

Distribution.—West coast of Sweden, British 
Isles, coast of France, Mediterranean, Norwegian 
coast, Vineyard Sound. 


Asterope elliptica Philippi 
Fig. 9 


Asterope elliptica A. Philippi, Arch. Naturg. 61: 
188. 1840. 

Asterope elliptica G. O. Sars, Arch. Naturv. Kris- 
tian. 12: 200. 1887. 


Specific characters —FrEMALE: Shape of shell 
similar to A. mariae but shorter with definitely 
rounded dorsal and ventral borders. Height of 
shell about half the length. The distal border of 
the fourth segment of the anterior antenna, 
which is fused with the third segment, is strongly 
bent, the ventral border being only half as long 
as the breadth of the segment. The claws at the 
end of the anterior antenna are longer than the 








dorsal border of the third to the sixth segments. 
The exopodite of the mandibular palp is longer 
than one-half the second segment of the palp. 
Furca similar to A. mariae. Length of female 
reaching 1.44 mm. Length of Tortugas female 
1.09 mm.; height 0.68 mm. 

Mate: Shell not as high as that of the female 
and reaching about six-thirteenths of the body 
length. Anterior portion somewhat broader than 
in the female. Dorsal border of the shell abnor- 
mally rounded owing to a well-defined corner at 
the posterior border. 

Occurrence-—Two females were obtained from 
rock fragments brought up with aid of diving 
hood west side of Loggerhead Key, in 12-15 feet 
of water, July 24, 1930 (station 30-30); one fe- 
male from debris of broken up clump of Porites 
also brought up from the west side of Loggerhead 
Key with aid of diving hood, from probably the 
same depth as the preceding, July 26, 1930 (sta- 
tion 33-30); two females, also from the debris of 
broken up Porites clumps picked up at low tide 
on the south side of the channel through Bird 
Key reef, June 30, 1931 (station 16-31); one 
female from the debris of cracked-up rock from 
west side of Loggerhead Key, June 26, 1931 (no 
station number). 

Distribution.—Mediterranean, North Atlantic 
Ocean. 


Genus Cyclasterope G. Brady 


This genus is closely related to the genus 
Asterope and resembles it closely in many re- 
spects. However, it differs from Asterope in the 
arrangement of the claws of the furca. In the 
present genus there are three or four compara- 
tively short claws followed by a greater number 
of decidedly smaller, bristlelike structures. Shell 
height is also much greater than in Asterope and 
many forms are almost spherical in shape. 


Cyclasterope priacanthus, n. sp. 
Figs. 1-3 


Specific characters—FEMALE: Shell broadly 
oval in outline; height about eight-elevenths 
length. Ventral border well rounded; dorsal 
border less rounded with a trace of a corner at 
the posterior border. Both anterior and posterior 
extremities well rounded. Eye large and well 
developed. Muscle markings form a conspicuous 
rosette in lower center of the shell. On the fifth 
segment of the anterior antenna there is an 
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absence of teeth. Furca with four main claws and Mate: Unknown. 
five smaller ones. Length 2.78 mm.; height Remarks.—The shape of the shell of this species 
2.04 mm. is similar to that of C. brevis (G. W. Miiller) but 


16 


























Fias. 15, 16.—Cypridina flatus, n. sp.: 15, Left valve, female; 16, furea, female. Fras. 17-20.—Macro- 
cypris schmitti, n. sp.: 17, Furea, female; 18, second leg, female; 19, first leg, female; 2), left valve, female. 
Fic. 21.—Cypridina squamosa G. W. Miiller, left valve, female. Fig. 22.—Asterope mariae (Baird), 
right valve, female. Fic. 23.—Macrocypris africana G. W. Miiller, left valve, female. Fie. 24.—Ponto- 
cypris intermedia Brady, left valve, male. Fie. 25.—Concoecia atlantica (Lubbock), right valve, female. 
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is not so high or so long as brevis. The shell of the 
present species also lacks the branched striations. 

Occurrence.—One specimen was found in the 
stomach of Priacanthus cruentatus, which was 
taken in a gill net off Loggerhead Key, June 25, 
1931 (no station number). Holotype (slide), 
U.S.N.M. no. 88848. 


Cyclasterope tripla, n. sp. 
Figs. 10-11 


Specific characters —FEMALE: Shell somewhat 
similar to that of C. americana (G. W. Miiller) 
but with a decidedly flattened dorsal margin and 
a somewhat more prominent and deeper frontal 
incisure. Ventral border very much rounded and 
practically spherical in outline. Posterior ex- 
tremity somewhat more broadly rounded than 
the anterior. Inner margin of the postero-ventral 
border with a series of short, parallel markings. 
Eye large and prominent. Muscle markings very 
prominent. Appendages typical of the genus. 
Furea with three large claws and five smaller 
ones. Length 1.96 mm.; height 1.65 mm. 

Matz: Unknown. 

Occurrence—Three females were obtained 
from seaweed taken at low tide from rocks below 
the lighthouse dock, east side of Loggerhead Key, 
July 24, 1930 (station 31-30); holotype (slide), 
U.S.N.M. no. 88842; one female from haul of 
30-foot otter trawl in 9-10 fathoms in the south- 
west channel north of No. 2 Red Buoy, June 26, 
1931 (station 12-31). 


Cyclasterope. sphaerica, n. sp. 
Figs. 13-14 


Specific characters—FeMALE: Shape of shell 
almost spherical; height slightly greater than 
five-sixths the length. Dorsal and ventral borders 
both broadly rounded, the ventral being practi- 
cally spherical in outline. Frontal incisure very 
small and shallow. Central portion of the shell 
covered with a series of rosettelike markings, 
possibly glands. Eye not so large as in the pre- 
ceding species but well developed. There are no 
teeth on the fifth segment of the anterior antenna. 
The terminal flagellae of the anterior antennae 
are strongly toothed through the greater part of 
their length. Furca with three large, powerful 
claws, followed by seven small ones. Length 2.44 
mm.; height 2.12 mm. 

Matz: Unknown. 


vou. 39, No. 10 


Remarks.—In general appearance this species 
resembles C. americana (G. W. Miiller), but the 
shell is higher and larger and no prominent mark- 
ings are figured in Miiller’s drawing. Miiller does 
not figure the eye, but this is probably an omis- 
sion. 

Occurrence.—One female from haul of 30-foot 
otter trawl in 10-11 fathoms along the east side 
of White Shoal, August 9, 1930 (station 49-30), 
holotype (slide), U.S.N.M. no. 88844; one female 
from the debris of cracked-up rock from west 
side of Loggerhead Key, June 26, 1931 (no 
station number). 


Family CONCHOECIDAE 
Subfamily ConcHOoECINAE 
Genus Conchoecia Dana 


This genus contains forms which are unmis- 
takably set off from closely allied ostracods by 
the oblong shape of the body and the almost 
straight dorsal margin, which is prolonged ante- 
riorly into a beaklike rostral projection. The 
surface of the shell is without hairs but is usually 
covered by delicate, curved striations which 
cross each other at intervals, forming a network. 
The genus has been found in almost every part 
of the oceans and comprises nearly one hundred 
species. 


Conchoecia atlantica (Lubbock) 
Fig. 25 


Halocypris atlantica J. Lubbock, Trans. Ent. Soc. 
London, n. s., 4: 28. 1856. 

Conchoecia cuneata G. W. Miiller, Zool. Jahrb. 
(Abt. Syst.) 5: 271. 1890. 

Conchoecia atlantica G. W. Miiller, Ergebn. Tief- 
see-Exp. 8: 92. 1906. 


Specific characters —FEMALE: Shell very solidly 
built and small in proportion to the body so that 
the valves are always found gaping open. Shell 
is oblong in shape; height about one-half the 
length of the body. The depth of the shell is 
noticeably greater in the posterior half of the 
body than in the anterior. Dorsal border straight 
with a margina! indentation halfway toward the 
anterior extremity. Ventral border well rounded 
posteriorly and tapering toward the front. Poste- 
rior border straight and ending in a blunt spine 
at the postero-dorsal margin. Length 3.58 mm.; 
height 1.88 mm. 
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Mate: Shell even more elongate than in the 
female. Not so much difference in depth of shell 
in posterior and anterior portions. 

Occurrence—One female was taken from the 
stomach of a fish caught with 30-foot otter trawl 
in 80-100 fathoms, about 13 miles south of no. 2 
Red Buoy, July 29, 1930 (station 35-30). 

Distribution.—Atlantic, Indian, and Pacific 
Oceans. 


Suborder Popocopa 
Family CYPRIDAE 
Subfamily PonrocyPrRINAE 
Genus Pontocypris Sars 


Shell of rather thin consistency, of triangular 
shape. Valves unarmed at the edges but are 
densely hairy. Eye well developed. Members of 
this genus are active swimmers as is shown by 
the well-developed natatory antennae. Posterior 
antenna has a 3-jointed endopodite. The second 
leg is equipped with a very heavy, terminal claw. 
In the male, in many species, the spermatic vessels 
are carried forward along the ventral side and 
terminate in a dense spiral coil. 


Pontocypris intermedia G. Brady 
Fig. 24 


Pontocypris intermedia G. S. Brady, Ann. Mag. 
Nat. Hist., ser. 4, 2: 220. 1868. 

Pontocypris intermedia G. O. Sars, Arch. Naturv. 
Kristian. 12: 267. 1887. 

Pontocypris intermedia G. W. Miller, F. Fl. Neapel 
21: 254. 1894. 


Specific characters —FrMa.e: Shell definitely 
triangular in shape; height about three-eighths 
the length; highest one-third the distance from 
the anterior end. Dorsal border peake-shaped 
with a definite rounded corner at the highest 
point. Anterior end broadly rounded, posterior 
end produced by a sloping dorsal margin to an 
extremity of less than half the depth of the ante- 
rior margin. Ventral border nearly flat with only 
a slight indentation directly below the dorsal 
peak. Eye large and prominent. Both extremities 
covered with long, heavy hairs. Length 0.67 mm. ; 
height 0.25 mm. 

Mate: Shell shape similar. The spermatic 
vessels are drawn along the ventral margin toward 
the anterior end where they terminate in a spiral 
coil. Length 0.64 mm.; height 0.27 mm. 
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Occurrence.—Five males from haul of 30-foot 
otter trawl in 10-11 fathoms in channel east and 
south of Loggerhead Key, August 8, 1930 (sta- 
tion 47-30). 

Distribution.— Mediterranean. 


Subfamily MacrocyprinaE 


Genus Macrocypris Brady 


Shell elongate, tapering toward the posterior 
end. Consistency of shell very solid, containing 
much lime. Inner duplicatures of valves rather 
broad with a striated marginal zone. Dorsal 
border well rounded; ventral border almost 
straight. Eye lacking in this genus. First leg 
terminating with two large claws of unequal 
length. Second leg with a long backward-directed 
seta, extended almost to the base of the leg. 
Caudal furca small and very rudimentary. 


Macrocypris africana G. W. Miiller 
Fig. 23 


Macrocypris africana G. W. Miiller, D. Siidp. 
Exp. 10: 97. 1908. 


Specific characters —FeEMALE: Shell elongate, 
height about two-fifths the length, highest point 
about the middle. Dorsal border strongly arched; 
ventral border almost straight with a slight curve 
inward toward the middle. Anterior end some- 
what produced and well rounded. Posterior ex- 
tremity ending in an acuminate corner at the 
ventroposterior angle. Surface of valves very 
smooth and polished. Anterior thoracic leg with 
the shortest claw longer than one half the length 
of the longer claw. Length 1.22 mm.; height 
0.51 mm. 

Mate: Somewhat smaller than the female but 
in other respects little different. Furca straighter 
than in the female. 

Occurrence.—Three females from haul of 30- 
foot otter trawl in 10-11 fathoms in channel east 
and south of Loggerhead Key, August 8, 1930 
(station 47-30). 

Distribution.—Originally described from the 
coast of South Africa. 


Macrocypris schmitti, n. sp. 
Figs. 17-20 


Specific characters —FeMALE: Shell of a dark 
brown color and of firm consistency. Height about 
one-half the length. Dorsal margin strongly 
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arched; ventral margin exhibiting a marked con- 
cavity in the center and extending through three- 
fourths of the length. Anterior end somewhat 
produced and broadly rounded. Posterior end 
produced in a well-rounded, tapering extremity, 
with a steep, concave slope descending from the 
dorsal margin. Inner duplicatures broad with 
pore canals evident. Shortest claw of anterior 
thoracic leg equal to one-half the length of the 
longer claw. Furca symmetrical with end claws 
short. Length 1.22 mm.; height 0.60 mm. 

Mate: Unknown. 

Remarks.—This species seems to most closely 
resemble M. turbida G. W. Miller, as far as shell 
shape is concerned, but is higher and has a 
greater concavity in the ventral border. The furcae 
also differ from those of M. turbida. 

Occurrence.—Eight females were taken from 
debris of cracked-up rock from west side of 
Loggerhead Key, June 26, 1931 (no station num- 
ber). Holotype (slide), U.S.N.M. no. 88847. 


Family NESIDEIDAE 


Genus Nesidea Costa 


Short, high forms with strongly arched dorsal 
border. The dorsal border forms a more or less 
prominent angle with the anterior border. From 
the angle the anterior border slepes postero- 
ventrally. Posterior border with a prominent 
angle at the ventral corner. Ventral border almost 
straight in the middle with upward sloping ex- 
tremities. Posterior margin of the anterior 
thoracic legs with two bristles. Furea with at 
least five long bristles. 


Nesidea cushmani, n. sp. 
Figs. 4-8 


Specific characters —FEMALE: Shell typical for 
the genus with highly arched dorsal border. 
Height three-fifths the length; highest point in 
the middle from which the dorsal margin slopes 
ventralward anteriorly and posteriorly. Anterior 
end with an upturned corner about midway. 
From the corner the anterior border slopes back- 
ward to the ventral margin. Posterior extremity 
produced ventrally in a pronounced corner with 
concave upward-sloping extremity. Surface of 
shell covered with a profusion of long, heavy 
hairs. Eye well developed. Appendages typical 
for the genus. Furea with the shorter claw about 
one-half the length of the longer. On the posterior 
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border of the furea are two short and two much 
longer bristles. A fifth bristle is located at the 
base of the longer claw. 

Mats: Unknown. 

Occurrence—One female was obtained from 
rock fragments brought up with aid of diving 
hood west side of Loggerhead Key in 12-15 feet 
of water, July 24, 1930 (Station 30-30); two 
females from debris of broken-up clump of 
Porites also brought up from west side of Logger- 
head Key with aid of diving hood, from probably 
the same depth as the preceding, July 26, 1930 
(station, 33-30); two females from haul of 30-foot 
otter trawl in 10-11 fathoms in channel east and 
south of Loggerhead Key, August 8, 1930 (sta- 
tion 47-30); one female from haul of 30-foot otter 
trawl in 10-11 fathoms, lower channel east and 
south of Loggerhead Key, August 9, 1930 (sta- 
tion 48-30) ; one female from the debris of cracked- 
up rock from west side of Loggerhead Key, June 
26, 1931 (no station number), holotype (slide), 
U.S.N.M. no. 88843. 


Family CYTHERIDAE 
Subfamily XEsTOLEBERINAE 


Genus Xestoleberis Sars 


Shell tumid, narrowed in front, with the ventral 
face distinctly flattened behind. Valves slightly 
unequal with a smooth and polished surface. 
Eyes distinctly separated and well developed. 
Behind the eyes is a kidney-shaped spot. An- 
tennae rather short, the anterior ones with the 
terminal part 4-articulate. Posterior antennae 
without any evident suture of the penultimate 
joint, the two apical claws stout. Legs rather 
short and stout. Caudal lamellae with two short 
bristles on the tip. 


Xestoleberis punctata, n. sp. 
Fig. 12 


Specific characters—FEMALE: Shell, seen later- 
ally, subtriangular in shape with greatest height 
slightly behind the middle and approaching 
seven-elevenths of the length. Dorsal border 
strongly arched and rounded; ventral border 
flattened with a slight concavity in anterior 
half. Both extremities broadly rounded, the poste- 
rior more so than the anterior. Prominent pore 
canals on anterior, ventral, and posterior borders. 
Pore canals are not bifurcate at the ends. Two 
distinct eyes with the characteristic kidney- 
shaped spot behind them. Teeth on hinge promi- 
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nent. Surface smooth without hairs but covered 
with a series of large, porelike spots. Internal 
structure typical of the genus with no exceptional 
structures. Length 0.54 mm.; height 0.35 mm.; 
width 0.28 mm. 

Mate: Unknown. 

Occurrence.—One female from the debris of 
cracked-up rock from the west side of Loggerhead 
Key, June 26, 1931 (no station number). Holo- 
type (slide), U. 8S. N. M. no. 88847. 
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PROCEEDINGS OF THE ACADEMY 


429TH MEETING OF BoarRD OF MANAGERS 


The 429th meeting of the Board of Managers, 
held in the Cosmos Club, June 13, 1949, was 
called to order at 8:15 p.m. by the President, 
F. H. H. Roserts, Jr. Present were: F. B. 
SiusBeEeE, H. 8. Rappieye, N. R. Suira, W. W. 
Drext, F. M. Deranporr, W. F. Fosuaa, C. L. 
Gazn, F. E. Jonunsron, F. A. Werss, 8. A. 
Dayton, R. 8S. Dini, MarGcaret Pirrman, and 
F. M. SErzier. 

The minutes of the 428th meeting were read 
and approved. 

The President announced that Dr. C. J. 
Connout_y had been appointed on the Com- 
mittee on Grants-in-Aid for Research, to fill the 
vacancy caused by the death of Dr. Jonn M. 
Cooper. 

The President read a motion approved by the 
Executive Committee at its meeting held on 
June 13, 1949, and recommended it to the Board 
of Managers. The Board approved the recom- 
mendation submitted by the Executive Com- 
mittee, namely, to instruct the Custodian and 
Subscription Manager to sign the necessary 
agreement for storage with Waverly Press, Inc. 
In collaboration with the Treasurer, the Cus- 
todian and Subscription Manager is to work out 
a plan whereby a proper proportion of existing 
stock and a suitable average for each issue as it 
appears be forwarded to the Custodian and Sub- 
scription Manager for storage; at the end of each 
calendar year the stock remaining with Waverly 


Press, Inc., to be shipped to Washington for 
storage. 

The Secretary read a letter from J. E. Grar, 
Chairman of the Committee on Policy and Plan- 
ning, transmitting a report of the Committee and 
suggesting that discussion of it be deferred until 
a later meeting of the Board when a full member- 
ship could be present. Mimeographed copies of 
the report were distributed to the members of the 
Board present, and the Secretary was instructed 
to send copies also to the members who were not 
present. 

The Secretary announced the following 
deaths: ALFreD P. DacHNowsk1-Srokgs, bot- 
anist, formerly with the Department of Agricul- 
ture, on May 17, 1949 (elected November 3, 
1926) ; Joan M. Coorer, anthropologist, Catholic 
University of America, on May 22, 1949 (elected 
February 26, 1940). 

In the absence of the Custodian and Subscrip- 
tion Manager, it was announced that a complete 
set of the Journal had been sold to the Library of 
the Communicable Disease Center, in Georgia, a 
branch of the U. 8S. Public Health Service, for 
$326. 

The President reported on the matter of the 
Science Calendar. He had conferred with James 
Fuuron Fox, President of the D. C. Council of 
Engineering and Architectural Societies. After 
some discussion the Board voted that the 
Academy continue to cooperate with the D. C. 
Council of Engineering and Architectural So- 
cieties to carry on the Science Calendar and that 
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the President of the Academy be authorized to 
appoint one or more members to represent the 
Academy on the Science Calendar Committee. 
The meeting adjourned at 9:18 p.m. 
F. M. Serzuer, Secretary 


New MEMBERS OF THE ACADEMY 


There follows a list of persons elected to mem- 
bership in the Academy, by vote of its Board of 
Managers, since June 1, 1948, who have since 
qualified as members in accordance with the by- 
laws. (See also previous list in the March 15, 1949, 
issue of JouRNAL.) The bases for election are 
stated with the names of the new members. 


RESIDENT 
Elected June 7, 1948 


Cart L. Larson, surgeon, National Institutes 
of Health, in recognition of his researches on 
brucellosis and virus diseases. 

Witu1aM J. SvrrBezy, chemist, University of 
Maryland, in recognition of his researches in 
physical chemistry and in particular his work with 
respect to dipole moments and reaction kinetics. 


Elected October 18, 1948 


Davip H. JoHNsON, mammalogist, United 
States National Museum, in recognition of his 
work in mammalogy, particularly in the syste- 
matics of rodents. 


Elected December 13, 1948 


Puitie H. ABELson, physicist, Department of 
Terrestrial Magnetism, Carnegie Institution of 
Washington, in recognition of his contribution to 
nuclear physics (co-discoverer of Neptunism) and 
for his work on separation of isotopes by thermal 
diffusion. 

ARSHAM AMIRIKIAN, engineer, Bureau of 
Yards and Docks, Navy Department, in recogni- 
tion of his development of an improved method of 
analysis and its application to the design of shore 
structures and auxiliary floating craft for the 
Navy and his invention and development of a new 
construction technique utilizing thin-wall cells of 
precast reinforced concrete. 

Wa Lace R. Brops, chemist, National Bureau 
of Standards, in recognition of his contributions 
to chemistry, particularly in chemical spectros- 
copy and the relation between absorption spectra 
and chemical constitution. 

Davin H. Dunkteg, paleontologist, United 
States National Museum, in recognition of his 
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contributions in the field of vertebrate pale- 
ontology, particularly for his work on fossil 
fishes. 

JEROME B. GREEN, physicist, Naval Ordnance 
Laboratory, in recognition of his special re- 
searches in spectroscopy. 

ALFRED R. Loxrsiicu, Jr., paleontologist, 
United States National Museum, in recognition 
of his contributions in the field of micropaleon- 
tology, particularly for his work on the Fora- 
minifera. 

J. Howarp McMitten, physicist, Naval Ord- 
nance Laboratory, in recognition of his contribu- 
tions to hydrodynamics, particularly with refer- 
ence to water-entry phenomena. 

Max M. Monk, physicist, Naval Ordnance 
Laboratory, in recognition of his theoretical 
work in aerodynamics. 

Paut F. Nemeny1, engineer, Naval Ordnance 
Laboratory, in recognition of his contributions to 
theoretical engineering with particular emphasis 
on fluid dynamics. 

Davip Nico, paleontologist, United States 
National Museum, in recognition of his studies of 
fossil Lamellibranchiata. 

Ricuarp B. Rozerts, physicist, Department 
of Terrestrial Magnetism, Carnegie Institution 
of Washington, in recognition of his contribu- 
tions to nuclear physics, naval ordnance, and 
biophysics. 

Lynn H. Rumsavuaa, physicist, Naval Ord- 
nance Laboratory, in recognition of his oceano- 
graphic researches, particularly with reference to 
Naval Ordnance applications. 

Donatp C. Smirx, chemist, Naval Research 
Laboratory, in recognition of his contributions 
in the field of chemical spectroscopy, particularly 
the application of molecular spectra (infrared, 
Raman, and ultraviolet) to the study of chemical 
problems. 

Auan T. WaTeRMAN, physicist, Office of Naval 
Research, in recognition of his contributions to 
the electrical properties of solids and his promo- 
tion of applied and-basic research. 

Royat WELLER, physicist, Naval Ordnance 
Laboratory, in recognition of his contributions to 
the field of applied physics, notably in photo- 
elasticity. 


Elected February 14, 1949 


ALLEN V. Astin, physicist, National Bureau of 
Standards, in recognition of his contributions to 
physics, including investigations on the theory of 
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dielectrics and the organization of researches on 
problems in ordnance, especially on proximity 
fuzes and guided missiles. 

Frep KELLER, Jr., geophysicist, United States 
Coast and Geodetic Survey, in recognition of his 
services to the science of geophysics in the fields 
of terrestrial magnetism and airborne magnetic 
surveying. 

WituiaM Voer, conservationist, Pan American 
Union, in recognition of his outstanding contribu- 
tion to conservation, especially in Latin America. 


Elected April 18, 1949 


Rosert F. Bacusr, physicist, Atomic Energy 
Commission, in recognition of his research in 
atomic physics and nuclear physics and his 
administrative ability and leadership shown in his 
nationally important position. 

Frank A. BIBERSTEIN, JR., engineer, Catholic 
University of America, in recognition of his ex- 
perimental work in elastic and plastic behavior of 
thick tubes. 

Tuomas McP. Brown, medicine, George 
Washington University, in recognition of his 
outstanding work in medical bacteriology. 

A. A. DuTILLy, naturalist, Catholic University 
of America, in recognition of his exploration of 
the Canadian Arctic, Alaska, and Greenland; 
plant collections from the Arctic; and collections 
of insects, rocks, and minerals. 

Ricuarp M. Fraps, physiologist, Bureau of 
Animal Industry, in recognition of his researches 
on the mechanism of ovulation in birds, in par- 
ticular the demonstration of the presence of 
progesterone. 

A. Szent-Gyéreyt, biochemist, National In- 
stitutes of Health, in recognition of his work on 
the structure of vitamines and of the behavior of 
muscles. 

Joun C. Hussarp, physicist, Catholic Uni- 
versity of America, in recognition of his work in 
ultrasonics. 

Mary Juan, physiologist, University of Mary- 
land, in recognition of her researches on the pro- 
duction of feathers and on plumage patterns. 

Frep L. Soper, medicine, Pan American 
Sanitary Bureau, in recognition of his outstand- 
ing accomplishments in the field of public health 
in the Tropics; especially in the control of hook- 
worm and yellow fever in South America, and in 
the elimination of Anopheles gambiae from north- 
east Brazil and certain areas of Egypt. 
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F. Lzo Tausort, physicist, Catholic Univer- 
sity of America, in recognition of his contribution 
to the proximity fuze and his work in nuclear 
physics. 

ALFRED WEISSLER, chemist, Naval Research 
Laboratory, in recognition of his work in analyti- 
cal and physical chemistry with special reference 
for his researches on ultrasonics in chemistry. 


Elected June 13, 1949 


Marion Maciean Davis, chemist, National 
Bureau of Standards, in recognition of her con- 
tributions to physical-organic chemistry, in par- 
ticular her researches on acid-base reactions in 
organic solvents. 

SaMuEL G. Lasky, geologist, United States 
Geological Survey, in recognition of his contribu- 
tions to the geology and origin of ore deposits 
and to the knowledge of our national mineral 
resources. 

Atrrep T. Myers, chemist, United States 
Geological Survey, in recognition of his contribu- 
tions to analytical chemistry by means of the 
flame photometer and the spectrograph. 

V. T. SrrInGFIELD, geologist, United States 
Geological Survey, in recognition of his outstand- 
ing contributions to the science of ground-water 
hydrology. 


NONRESIDENT 
Elected December 13, 1948 


Kart M. Sitperscumipt, plant physiologist, 
Instituto Biologico, Sao Paulo, Brazil, in recogni- 
tion of his investigations on the interrelations of 
stock and scion with respect to resistance and 
tolerance to virus infection, and of his share in 
standardizing the methods of virus research. 


Elected April 18, 1949 


Joun R. Bowman, chemist, Mellon Institute 
of Industrial Research, Pittsburgh, Pa., in recog- 
nition of his contributions to the physical sci- 
ences, and in particular researches in petroleum 
chemistry. 


CORRECTION 


Gorpon W. McBripe, consultant chemical 
engineer, was erroneously listed as chemist, U. 8. 
Department of Agriculture, in the March 15, 
1949, issue of the Journal. 
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@bituaries 


BatLey WILLIs, one of the founders of the 
Washington Academy of Sciences, died at Palo 
Alto, Calif., on February 19, 1949, at the age of 
91. He was a past-president of the Geological 
Society of America and of the Seismological 
Society of America, a member of the National 
Academy of Sciences, was assistant in geology to 
the director of the U. 8. Geological Survey, 
1897-1901, and at his deathwa s professor emeri- 
tus of Stanford University. He was awarded a 
gold medal by the Geological Society of France 
in 1910, was decorated Commander Order of 
Leopold II by the Government of Belgium in 
1933 and received the Belgian Legion of Honor in 
1936, and was honored by the Geological Society 
of America in 1944 by the presentation of the 
Penrose medal. He was a member of many 
American geologic, seismologic, and geographic 
societies, and of several English, German, and 
Belgian geologic societies. 

Willis was born at Idlewild, Cornwall-on-the- 
Hudson, N. Y., the son of the poet Nathaniel 
Parker Willis, from whom he inherited his ability 
to write clearly and speak fluently. He was 
graduated from Columbia School of Mines, re- 
ceiving the degree of Mechanical Engineer in 
1878 and of Civil Engineer in 1879. He entered 
the services of the United States Government in 
1879 as special agent for the Tenth Census for 
the study of coals in the Northwest, in connection 
with the construction of the Northern Pacific 
Railroad. He was next engaged as geologist 
by the Transcontinental Survey, 1881-84. He 
received an honorary degree of doctor of phi- 
losophy from the University of Berlin, Germany, 
in 1910 and the degree of doctor of science from 
Columbia University in 1929. He lectured in 
geology for a time at Johns Hopkins University 
and at the University of Chicago. 

Willis joined the staff of the U. S. Geological 
Survey as geologist in 1884, and, as editor of 
Geologic Maps of the Survey, made a critical 
study of methods of printing geological maps in 
colors. With the cooperation of S. J. Kubel, 
chief engraver and lithographer of the Survey, he 
mixed the primary pigments—red, blue, and 
yellow—obtaining secondary and tertiary combi- 
nations, and perfected a color scheme of tertiary 
colors for sedimentary rocks which ranged in 
prismatic order from reddish brown for the older 


rocks through purple, blue, green, to yellow- 
brown for the younger rocks. Igneous rocks, 
printed in bright primary and secondary colors, 
constrasted sharply with the duller tertiary 
colors of the sedimentary rocks. This color 
scheme has become standard for colored geologic 
maps in the United States and in some other 
countries and is regarded as one of Willis’s chief 
contributions to the science. He actively advo- 
cated its adoption for world maps, and as United 
States delegate he presented it at a meeting of the 
International Committee on World Maps in 
London in 1909, where it was favorably received. 

In his early days on the Survey, Willis confined 
his geologic researches to the structure of the 
Appalachians. For the study of folds produced 
by controlled pressure, he constructed a working 
model which consisted of an elongated box in 
which were placed layers of various composition 
and thickness, simulating the bedded sedimentary 
rocks of the Appalachians. These layers were 
compressed by a piston at one end, which pro- 
duced folds at right angles to the pressure similar 
to those seen in nature. From a study of these 
folds and the associated faults, he deduced certain 
laws, and his conclusions included the observation 
that certain thick and resistant layers acted as 
competent beds that transmitted the stress and 
localized folds and faults. The summary of the 
results obtained from this model, recorded in 
Mechanics of Appalachian structures, published in 
1893, is classic in geologic literature. In the 
construction of the model little attention was paid 
to the nonlayered basement rocks beneath the 
bedded sedimentary rocks, and Willis failed to 
note at this time, but commented on later, the 
production of shearing stresses in these more-or- 
less homogeneous rocks which resulted in shear 
planes approximately at angles of 45° with the 
direction of pressure; and movement of the 
blocks thus produced localized folds and thrust 
faults in the overlying bedded layers. Willis 
observed the physiography of the surface features 
of the Appalachians and summarized the physiog- 
raphy in a popular treatise entitled The Northern 
Appalachians in a monograph of the National 
Geographic Society. Later he mapped areas in 
the Cascade Mountains and Puget Sound region 
for the Geologic Atlas of the United States. His 
work for the Survey culminated in the compila- 
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tion and printing of the Geologic Map of North 
America, the first edition of which was published 
for the meeting in Washington of the Inter- 
national Geologic Congress in 1906. It was 
finally published with complete descriptive text 
in 1911. While still on the Geological Survey 
staff Willis went to China in 1902 for the Car- 
negie Institution of Washington to search for 
fossils, chiefly Cambrian, and collect other geo- 
logic data, and in 1911 he went to Patagonia as 
consulting engineer for the Argentina Govern- 
ment. These investigations and studies led to 
several reports and scientific and descriptive 
papers. 

Willis was appointed professor of geology at 
Stanford University in 1915, and was retired as 
emeritus professor in 1922, but resumed teaching 
at the university to enlisted men and officers dur- 
ing World War II. He was popular with the 
students and hailed them on the campus in a 
friendly manner. He became deeply interested 
in the study of earthquakes, so prevalent in 
California, and applied his engineering knowledge 
to a solution of the problem of building structures 
resistant to earthquakes. In the laboratory of 
Stanford University he constructed structures of 
various types and composed of different building 
materials, which were subjected to’external shock 
simulating earthquake effects. He showed how 
earthquake damage could be reduced to a mini- 
mum, and his conclusions became the basis for 
many of the requirements in the California build- 
ing code. His views on earthquakes, their 
remedies, and their prediction were much sought 
by California newspapers and the public gen- 
erally. In the investigation of earthquakes for 
the Carnegie Institution, he went to Chile in 
1923, to the Orient, Palestine, and Cyprus in 
1927, to East Africa in 1929, and to Japan, the 
Philippines, and India in 1937. 

After retirement from active duty at the uni- 
versity in 1922, Willis devoted more time to the 
study of observations he had made in his travels, 
and he wrote voluminous papers expounding his 
theories. Besides many papers on seismological 
subjects, including the Santa Barbara earth- 
quake, the San Andreas rift, and the compilation of 
fault maps of California, he discussed the struc- 
ture of the Coast Ranges, Pacific Ranges, and the 
Rocky Mountains. His conclusions differed so 
radically from those of others that they lead to 
many controversies. In his verbal arguments, 
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Willis always maintained a calm, smiling, and 
courteous bearing, and apparently enjoyed the 
discussion. He wrote papers on Continental 
Drift, Isostacy, and the African Plateau and Rift 
Valleys of Africa and Asia. Rift valleys, or 
graben, were interpreted by Willis as largely the 
result of compressive stresses acting as ramps or 
up-thrusts. He applied this theory to the uplift 
of the Sierras in California, which precipitated 
further controversy. In his presidential address 
before the Geological Society of America in 1929, 
entitled Continental genesis, he speculated on the 
composition and structure of the interior of the 
earth, and expounded what might be called the 
blister theory of localized melting of magmas. 
In later papers—Asthenolith (melting spot) theory 
and Eruptivity and mountain building (with his son 
Robin Willis)—he theorized that local melting of 
the rocks in the asthenosphere was due to the 
effect of radioactive disintegration. 

Among Willis’s popular descriptive articles 
and books may be mentioned Research in China, 
Living Africa, Earthquakes in the Holy Land, 
and A Yanqui in Patagonia. Before his death he 
had completed Friendly China, which is about to 
come from the press. Willis devoted much of his 
spare time to landscape painting. He was a 
collector of Japanese and Chinese art, which he 
housed in an artistic cabinet built by himself. 
He was always physically vigorous and athletic, a 
strenuous walker and bicycle rider. In 1882 he 
married Miss Altona Holstein Grinnell, who 
died in 1896. In 1898 he married Miss Margaret 
Delight Baker, who died in 1941. His children, 
who survive him, are Mrs. Hope Willis Rathbun, 
Mrs. Margaret Willis Smith, Cornelius Grinnell 
Willis, and Robin Willis. Both sons are oil 
geologists. 

GerorGE W. Srose. 


CHARLES WuiTMAN Cross, internationally 
known geologist and rose grower, died on April 
20, 1949, at the age of 94 years. He had been ill 
for several years in the Chestnut Lodge Sana- 
torium in Rockville, Md. 

Dr. Cross was born in Amherst, Mass., on 
September 1, 1854. His father was Moses Kimball 
Cross, who served as a Congregational minister 
in Iowa, and his mother was Maria (Mason) 
Cross. Dr. Cross graduated from Amherst College 
in 1875 and continued his graduate studies in 
Germany. He was at Géttingen during 1877 and 
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received his Ph.D. degree from the University of 
Leipzig in 1880. On his return to this country he 
was appointed as “geologic and microscopical 
assistant” on the Geological Survey. In July 1880 
he was assigned to the Division of the Rocky 
Mountains in Denver, where 8. F. Emmons wes 
in charge. His first field work was a study of the 
Ten Mile District coalfield near Denver and was 
done in cooperation with W. F. Hillebrand as 
chemist. This work led to a study of the zeolite 
minerals in the basalt of Table Mountain; and 
the results were published as the first paper 
(American Journal of Science) of these two out- 
standing scientists. This was followed imme- 
diately by another joint paper on the minerals of 
the Pikes Peak area: Thus began Dr. Cross’s life- 
long interest in the geology, particularly the 
igneous rocks, of the Rocky Mountain region. A 
very large proportion of his long list of published 
papers is on some phase of the geology of Colo- 
rado. Much of his time was devoted to a detailed 
study of the San Juan region of southern Colo- 
rado, which is characterized by an immense and 
complex series of Tertiary voleanic rocks. After 
his retirement, this work was carried forward by 
Esper S. Larsen, Jr., who had long been associated 
with Dr. Cross in the study of that region. In 1915 
Dr. Cross headed a committee appointed by the 
National Research Council to report on the slides 
in the Panama Canal; and the report submitted 
to President Wilson was an important factor in 
the measures which brought them under control. 

In 1902 Dr. Cross began a study which led to 
the publication of a report on the petrology of the 
Hawaiian Islands. He was chief of the section of 
petrology of the U. S. Geological Survey from 
1903 to 1907 and the secretary of the Survey’s 
committee of petrographic names. This and his 
own work made the classification of igneous rocks 
a matter of major interest to him. Dr. Cross, 
Joseph P. Iddings, Louis V. Pirsson, and Henry 8. 
Washington collaborated on devising a system for 
their classification, and in 1902 (Journal of 
Geology) they proposed “‘a quantitative chemico- 
mineralogical classification and nomenclature of 
igneous rocks,” followed a year later by a 268- 
page volume on the subject. This, commonly 
known as the CIPW system, introduced an en- 
tirely new method of rock classification which was 
widely adopted and profoundly influenced the 
geologic thought of the world. 

After his retirement in 1925, Dr. Cross became 
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interested in the cultivation and breeding of 
roses, and characteristically he applied the same 
rigorous scientific methods to his avocation that 
he had so long applied to his profession. His 
garden at 101 E. Kirke Street, Chevy Chase, with 
over 2,000 rose bushes, became one of the show 
places of Washington. His rose-breeding experi- 
ments produced ouistanding new roses as 
“Chevy Chase,” “Hon. Lady Lindsay,” and 
“Mrs. Whitman Cross.” 

Dr. Whitman Cross was a member of the 
National Academy of Sciences (treasurer 1911- 
1919); the American Philosophical Society; the 
Geological Society of America (president in 1918); 
the National Research Council, 1918-1922 
(treasurer, 1918-1919; vice chairman, Division of 
Geology and Geography, 1918); the Geological 
Society of Washington (president 1899); hono- 
rary member of Colorado Scientific Society; the 
Washington Academy of Sciences; a foreign 
member of the Geological Society of London; 
honorary corresponding member of Academy of 
Natural Sciences of Philadelphia; the Literary 
Society of Washington; and the Potomac Rose 
Society. He was associate in petrology, Smith- 
sonian Institution, an honorary position he had 
held since 1920. 

At the time of his death Dr. Cross was the old- 
est living member of the National Academy of 
Sciences and the oldest alumnus of Amherst 
College, from which he received the honorary 
degree of doctor of science in 1925. 

Dr. Cross is survived by Mrs. Cross (nee Vir- 
ginia Stevens), a son, Richard Stevens Cross, of 
Philadelphia, and two grandchildren, Charles 
Whitman Cross and Helen Virginia Cross. 

CLARENCE S. Ross. 


ALFRED PauL DACHNOWSKI-STOKES was born 
on January 23, 1875, in K6nigshiitte, Germany, 
and passed away on May 18, 1949, at Riverside, 
Calif. He attended Héhere Knabenschule, Bres- 
lau, Germany, then the University of Berlin 
(1900-01), and studied at the University of 
Vienna, Austria (1901-02). He came to America 
and beginning in 1903 was a student at the Uni- 
versity of Michigan, from which he received his 
doctorate in 1906. While at Michigan he was also 
an instructor in plant physiology. The next year, 
1906-07, saw him as professor of biology and 
chemistry at the Michigan Military Academy, 
Orchard Lake, Mich. Following this, for seven 
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years, he was assistant professor of botany at 
Ohio State University during a part of which 
period he was also a collaborator with the U. 8. 
Bureau of Plant Industry and with the Geological 
Survey of Ohio in cooperation with the U. 8. 
Bureau of Mines. 

On March 1, 1915, he was appointed scientist 
in soil laboratory investigations in the Bureau of 
Soils, U. 8. Department of Agriculture. Later, on 
July 1 of that year, he was transferred to the 
Bureau of Plant Industry as physiologist in peat 
investigations. He continued in this capacity as 
physiologist with special emphasis on peat in- 
vestigations in the department until his retire- 
ment on September 30, 1942. Following his retire- 
ment he continued to act as collaborator with the 
department. 

During the years Dr. Stokes built up an en- 
viable reputation. as a principal authority on the 
peat deposits of the United States, particularly 
on their use for agricultural amendments and for 
industrial purposes. He traveled rather exten- 
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sively in Europe as well as in continental United 
States and Alaska. He was a prolific writer and 
is the author of many Department of Agriculture 
bulletins and articles appearing in various scien- 
tific journals. His principal contributions were a 
system of classification of peat materials and a 
record of the stratigraphy of the various types 
of vegetation that make up the principal bodies of 
organic deposits in this country. Dr. Stokes’s 
advice was sought by his fellow workers in the 
Bureau of Plant Industry and the Bureau of 
Mines, and by private individuals both in agri- 
culture and industry. He often appeared before 
the Federal Trade Commission as a witness re- 
garding the character of various commercial 
products derived from organic deposits. 

Dr. Stokes was a member of Sigma Xi, the 
Botanical Society of America, and the Ecological 
Society and was a Fellow of the American Asso- 
ciation for the Advancement of Science. He leaves 
a wife and two sons. 

J. KENNETH ABLEITER. 














